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 Appendix 4. Chapter Four 
4.1 Media and Ingredients 
Table A4.1: Low Carbon-Nitrogen modified Melin Norkrans liquid media (L -1) (Low CN MMN media) 
 
Ingredient Amount (g) 
Glucose 5  
KH2PO4 0.30  
(NH4)2HPO4 0.25  
MgSO4.7H2O 0.14  
CaCl2 50 mg 
NaCl 25 mg  
ZnSO4 .7H2O 3 mg 
Thiamine 0.13 mg 
FeNa EDTA 12.5 mg 
pH 5.0-5.5, before adding thiamine and FeNaEDTA 
 
Table A4.2: Oat meal Agar (OMA) Clements (1982) [Proc 10th World orchid Conference, SA, 269-273] 
Ingredient Amount (g) 
Powdered rolled oats 2.5  
Difco yeast extract 0.1  
Agar (Davis) 10.0 
Distilled water  1 L 
pH 5.0-5.5 before adding agar 
In all cases ingredients were added to agar and heated to dissolve, and then autoclaved at 121°C for 20 minutes. 
 
Table A4.3: Fungal isolation medium (FIM) (Clements & Ellyard, 1979; Clements, 1982) 





Yeast extract 0.1 
Sucrose 5.0 
Streptomycin sulphate 0.05 
Agar (Davis) 10.0 
Distilled water  1 L 
pH 5.0-5.5 before adding agar 
  
1 
Table A4.4: Malt Extract Agar (MEA)  
Ingredient Amount (g) 
Malt extract 30.0  
Mycological peptone 5.0  
Agar 15.0  
Distilled water  1 L 
pH 5.4 ± 0.2 
Dissolve 17 gL-1 of powdered medium in 1000 ml of MiliQ water. Adjust the pH in between 5.0-5.5 and then autoclave it at 
121°C for 20 minutes. Allow to cool to 50°C before pouring in laminar flow cabinet. 
 
4.2 Statistical analysis  
Table A4.5: Two-way analysis of variance for the effects of fungal isolates and complex carbon source on 
ergosterol content. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
Two-way ANOVA: sqrterg versus Fungal isolate, Carbon source  
 
Source           DF       SS       MS       F      P 
Fungal isolate    7  102.090  14.5843   44.18  0.000 
Carbon source    10  625.204  62.5204  189.39  0.000 
Interaction      70  175.134   2.5019    7.58  0.000 
Error           264   87.151   0.3301 
Total           351  989.578 
 
S = 0.5746   R-Sq = 91.19%   R-Sq(adj) = 88.29% 
 
                  Individual 95% CIs For Mean Based on 
Fungal            Pooled StDev 
isolate     Mean  --+---------+---------+---------+------- 
B110     4.33394       (---*--) 
CAM R36  4.44795          (--*--) 
CARO31   4.71102               (--*---) 
CC1      5.43374                             (---*--) 
CMA2     5.64073                                 (---*--) 
KPU1D    5.40177                             (--*--) 
R12      4.99051                    (---*--) 
R9       4.08185  (---*--) 
                  --+---------+---------+---------+------- 
                  4.00      4.50      5.00      5.50 
 
                 Individual 95% CIs For Mean Based on 
Carbon           Pooled StDev 
source     Mean  --------+---------+---------+---------+- 
 1      1.96360  (*) 
 2      5.42484                         (*) 
 3      4.76139                    (-*) 
 4      4.31147                 (-*) 
 5      4.60307                   (-*) 
 6      7.51339                                       (*) 
 7      5.43145                         (*-) 
 8      4.60123                   (-*) 
 9      4.73760                    (-*) 
10      6.35440                               (*-) 
12      3.97962               (-*) 
                 --------+---------+---------+---------+- 
                       3.0       4.5       6.0       7.5 
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 Table A4.6: One-way analysis of variance - effects of complex carbon source  
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Carbon source  
 
Source          DF      SS     MS      F      P 
Carbon source   10  625.20  62.52  58.51  0.000 
Error          341  364.37   1.07 
Total          351  989.58 
 
S = 1.034   R-Sq = 63.18%   R-Sq(adj) = 62.10% 
 
 
                         Individual 95% CIs For Mean Based on Pooled StDev 
Level   N   Mean  StDev    +---------+---------+---------+--------- 
 1     32  1.964  0.703    (-*--) 
 2     32  5.425  0.730                          (-*-) 
 3     32  4.761  0.724                      (-*-) 
 4     32  4.311  0.990                   (-*-) 
 5     32  4.603  0.751                     (-*-) 
 6     32  7.513  1.604                                       (-*-) 
 7     32  5.431  1.162                          (-*-) 
 8     32  4.601  0.954                     (-*-) 
 9     32  4.738  1.041                     (--*-) 
10     32  6.354  1.504                               (--*-) 
12     32  3.980  0.692                 (-*-) 
                           +---------+---------+---------+--------- 
                         1.6       3.2       4.8       6.4 
 
Pooled StDev = 1.034 
 
 
Grouping Information Using Tukey Method 
 
Carbon 
source   N   Mean  Grouping 
 6      32  7.513  A 
10      32  6.354    B 
 7      32  5.431      C 
 2      32  5.425      C 
 3      32  4.761      C D 
 9      32  4.738      C D 
 5      32  4.603      C D 
 8      32  4.601      C D 
 4      32  4.311        D 
12      32  3.980        D 
 1      32  1.964          E 
 




Table A4.7: One-way analysis of variance - effects of fungal isolates. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Fungal isolate  
 
Source           DF      SS     MS     F      P 
Fungal isolate    7  102.09  14.58  5.65  0.000 
Error           344  887.49   2.58 
Total           351  989.58 
 
S = 1.606   R-Sq = 10.32%   R-Sq(adj) = 8.49% 
 
 
                           Individual 95% CIs For Mean Based on 
                           Pooled StDev 
Level     N   Mean  StDev  --------+---------+---------+---------+- 
B110     44  4.334  1.369     (------*------) 
CAM R36  44  4.448  1.583       (------*-----) 
CARO31   44  4.711  1.406          (------*------) 
CC1      44  5.434  1.544                     (------*-----) 
CMA2     44  5.641  2.102                        (------*-----) 
KPU1D    44  5.402  1.934                    (------*------) 
R12      44  4.991  1.629              (------*------) 
R9       44  4.082  1.043  (-----*------) 
                           --------+---------+---------+---------+- 
                                 4.20      4.90      5.60      6.30 
 
Pooled StDev = 1.606 
 
 
Grouping Information Using Tukey Method 
 
Fungal 
isolate   N   Mean  Grouping 
CMA2     44  5.641  A 
CC1      44  5.434  A B 
KPU1D    44  5.402  A B 
R12      44  4.991  A B C 
CARO31   44  4.711  A B C 
CAM R36  44  4.448    B C 
B110     44  4.334      C 
R9       44  4.082      C 
 
Means that do not share a letter are significantly different. 
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Table A4.8: Two-way analysis of variance - effect of Caladenia group. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. 
Proceeded with ANOVA. 
Two-way ANOVA: sqrterg versus Group, Carbon source  
 
Source          DF       SS       MS      F      P 
Group            3   78.016  26.0053  39.80  0.000 
Carbon source   10  625.204  62.5204  95.69  0.000 
Interaction     30   85.116   2.8372   4.34  0.000 
Error          308  201.242   0.6534 
Total          351  989.578 
 
S = 0.8083   R-Sq = 79.66%   R-Sq(adj) = 76.82% 
 
                     Individual 95% CIs For Mean Based on 
                     Pooled StDev 
Group          Mean  ---------+---------+---------+---------+ 
Dilatata    4.92486                (--*---) 
Finger      5.53723                            (---*--) 
Patersonii  4.20789  (--*---) 
Reticulata  4.85077               (--*--) 
                     ---------+---------+---------+---------+ 
                            4.50      5.00      5.50      6.00 
 
                 Individual 95% CIs For Mean Based on 
Carbon           Pooled StDev 
source     Mean  ---------+---------+---------+---------+ 
 1      1.96360  (*-) 
 2      5.42484                       (-*-) 
 3      4.76139                   (-*-) 
 4      4.31147                (-*-) 
 5      4.60307                  (-*-) 
 6      7.51339                                    (-*-) 
 7      5.43145                       (-*-) 
 8      4.60123                  (-*-) 
 9      4.73760                   (-*) 
10      6.35440                             (-*) 
12      3.97962              (-*-) 
                 ---------+---------+---------+---------+ 




Table A4.9: One-way analysis of variance - effects of Caladenia group  
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Group  
 
Source   DF      SS     MS     F      P 
Group     3   78.02  26.01  9.93  0.000 
Error   348  911.56   2.62 
Total   351  989.58 
 
S = 1.618   R-Sq = 7.88%   R-Sq(adj) = 7.09% 
 
 
                              Individual 95% CIs For Mean Based on 
                              Pooled StDev 
Level        N   Mean  StDev  ------+---------+---------+---------+--- 
Dilatata    88  4.925  1.821              (-----*-----) 
Finger      88  5.537  1.837                         (----*-----) 
Patersonii  88  4.208  1.216  (-----*-----) 
Reticulata  88  4.851  1.519             (-----*-----) 
                              ------+---------+---------+---------+--- 
                                  4.20      4.80      5.40      6.00 
 
Pooled StDev = 1.618 
 
 
Grouping Information Using Tukey Method 
 
Group        N   Mean  Grouping 
Finger      88  5.537  A 
Dilatata    88  4.925  A B 
Reticulata  88  4.851    B 
Patersonii  88  4.208      C 
 





Table A4.10: One-way analysis of variance – effect of conservation status. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Constatus  
 
Source      DF      SS     MS      F      P 
Constatus    3   93.42  31.14  12.09  0.000 
Error      348  896.16   2.58 
Total      351  989.58 
 
S = 1.605   R-Sq = 9.44%   R-Sq(adj) = 8.66% 
 
                          Individual 95% CIs For Mean Based on 
                          Pooled StDev 
Level    N   Mean  StDev  --------+---------+---------+---------+- 
C      132  5.275  1.710                     (---*---) 
E      132  4.498  1.453          (---*---) 
r       44  4.082  1.043  (-----*------) 
se      44  5.641  2.102                        (------*-----) 
                          --------+---------+---------+---------+- 
                                4.20      4.90      5.60      6.30 
 
Pooled StDev = 1.605 
 
Grouping Information Using Tukey Method 
 
Constatus    N   Mean  Grouping 
se          44  5.641  A 
C          132  5.275  A 
E          132  4.498    B 
r           44  4.082    B 
 






Table A4.11: Two-way analysis of variance in Dilatata group. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
Results for: Dilatata 
 
Two-way ANOVA: sqrterg versus Fungal isolate, Carbon source  
 
Source          DF       SS       MS      F      P 
Fungal isolate   1   20.015  20.0150  30.41  0.000 
Carbon source   10  199.502  19.9502  30.31  0.000 
Interaction     10   25.647   2.5647   3.90  0.000 
Error           66   43.438   0.6582 
Total           87  288.602 
 
S = 0.8113   R-Sq = 84.95%   R-Sq(adj) = 80.16% 
 
 
                  Individual 95% CIs For Mean Based on 
Fungal            Pooled StDev 
isolate     Mean  -----+---------+---------+---------+---- 
CAM R36  4.44795  (-----*-----) 
KPU1D    5.40177                          (-----*-----) 
                  -----+---------+---------+---------+---- 
                     4.40      4.80      5.20      5.60 
 
                 Individual 95% CIs For Mean Based on 
Carbon           Pooled StDev 
source     Mean  ----+---------+---------+---------+----- 
 1      1.69750  (-*--) 
 2      5.16150                   (--*--) 
 3      5.06446                  (--*--) 
 4      3.49314           (-*--) 
 5      4.41526               (--*--) 
 6      7.80627                                (--*--) 
 7      5.48870                     (-*--) 
 8      4.85487                 (--*--) 
 9      5.39396                    (--*--) 
10      6.59097                          (--*--) 
12      4.20678              (--*--) 
                 ----+---------+---------+---------+----- 
                   2.0       4.0       6.0       8.0 
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Table A4.12: One-way analysis of variance in Dilatata group showing grouping information using Tukey’s 
method. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Cell  
Source  DF       SS      MS      F      P 
Cell    21  245.164  11.674  17.74  0.000 
Error   66   43.438   0.658 
Total   87  288.602 
 
S = 0.8113   R-Sq = 84.95%   R-Sq(adj) = 80.16% 
 
                          Individual 95% CIs For Mean Based on 
                          Pooled StDev 
Level  N    Mean   StDev  --------+---------+---------+---------+- 
 1     4  2.0906  0.8763     (--*---) 
 2     4  4.4796  1.6459               (--*--) 
 3     4  5.7379  0.6600                    (--*--) 
 4     4  2.6974  1.4984        (--*--) 
 5     4  3.8020  0.4418            (--*--) 
 6     4  7.0911  1.7325                         (--*---) 
 7     4  4.5364  0.3747               (--*--) 
 8     4  4.4934  0.3835               (--*--) 
 9     4  4.6709  0.4196               (---*--) 
10     4  5.3695  0.3614                  (--*---) 
11     4  3.9586  0.9145             (--*--) 
12     4  1.3044  0.3768  (--*--) 
13     4  5.8434  0.2341                    (--*---) 
14     4  4.3911  0.3546              (---*--) 
15     4  4.2889  0.9758              (--*--) 
16     4  5.0286  0.4720                 (--*--) 
17     4  8.5215  0.3863                               (--*--) 
18     4  6.4410  0.5058                       (--*--) 
19     4  5.2163  0.2997                  (--*--) 
20     4  6.1170  0.2444                     (--*---) 
21     4  7.8124  1.1167                            (--*--) 
22     4  4.4549  0.6291               (--*--) 
                          --------+---------+---------+---------+- 
                                2.5       5.0       7.5      10.0 
Pooled StDev = 0.8113 
 
Grouping Information Using Tukey Method 
 
Cell  N   Mean  Grouping 
17    4  8.521  A 
21    4  7.812  A B 
 6    4  7.091  A B C 
18    4  6.441  A B C D 
20    4  6.117    B C D E 
13    4  5.843    B C D E F 
 3    4  5.738    B C D E F 
10    4  5.370      C D E F 
19    4  5.216      C D E F 
16    4  5.029      C D E F 
 9    4  4.671        D E F G 
 7    4  4.536        D E F G 
 8    4  4.493        D E F G 
 2    4  4.480        D E F G 
22    4  4.455        D E F G 
14    4  4.391        D E F G 
15    4  4.289          E F G 
11    4  3.959            F G H 
 5    4  3.802            F G H 
 4    4  2.697              G H I 
 1    4  2.091                H I 
12    4  1.304                  I 
 
Means that do not share a letter are significantly different. 
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Table A4.13: Two-way analysis of variance in Reticulata group. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
Results for: Reticulata 
 
Two-way ANOVA: sqrterg versus Fungal isolate, Carbon source  
Source          DF       SS       MS      F      P 
Fungal isolate   1    1.719   1.7186   5.07  0.028 
Carbon source   10  141.962  14.1962  41.92  0.000 
Interaction     10   34.812   3.4812  10.28  0.000 
Error           66   22.351   0.3386 
Total           87  200.844 
 
S = 0.5819   R-Sq = 88.87%   R-Sq(adj) = 85.33% 
 
                  Individual 95% CIs For Mean Based on 
Fungal            Pooled StDev 
isolate     Mean  -------+---------+---------+---------+-- 
CARO31   4.71102  (----------*----------) 
R12      4.99051                    (----------*----------) 
                  -------+---------+---------+---------+-- 
                       4.64      4.80      4.96      5.12 
 
                 Individual 95% CIs For Mean Based on 
Carbon           Pooled StDev 
source     Mean  --------+---------+---------+---------+- 
 1      2.29751  (-*--) 
 2      5.90204                        (--*-) 
 3      5.00418                   (-*--) 
 4      4.44635               (--*-) 
 5      5.20137                    (--*-) 
 6      7.54185                                   (-*--) 
 7      5.60356                      (--*--) 
 8      3.95365            (--*-) 
 9      4.15688             (--*--) 
10      5.17984                    (-*--) 
12      4.07120             (-*--) 
                 --------+---------+---------+---------+- 




Table A4.14: One-way analysis of variance in Reticulata group showing grouping information using 
Tukey’s method. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Cell  
Source  DF       SS     MS      F      P 
Cell    21  178.493  8.500  25.10  0.000 
Error   66   22.351  0.339 
Total   87  200.844 
 
S = 0.5819   R-Sq = 88.87%   R-Sq(adj) = 85.33% 
 
                          Individual 95% CIs For Mean Based on 
                          Pooled StDev 
Level  N    Mean   StDev  -----+---------+---------+---------+---- 
23     4  2.9869  0.2485         (--*--) 
24     4  5.9802  0.4869                        (--*--) 
25     4  5.6673  0.3558                      (--*--) 
26     4  4.4693  0.2939                (--*--) 
27     4  5.5990  0.2075                      (--*--) 
28     4  7.6807  0.0882                                (--*--) 
29     4  4.4380  0.7127                (--*--) 
30     4  3.0545  0.2669         (--*--) 
31     4  3.6706  0.2499            (--*--) 
32     4  4.1498  0.8864               (--*--) 
33     4  4.1249  0.2557               (--*--) 
34     4  1.6082  0.6312  (--*--) 
35     4  5.8239  0.3741                       (--*--) 
36     4  4.3411  0.5982                (--*--) 
37     4  4.4234  0.1419                (--*--) 
38     4  4.8038  0.3803                  (--*--) 
39     4  7.4030  0.6677                               (--*--) 
40     4  6.7691  1.5623                            (--*--) 
41     4  4.8528  1.0384                  (--*--) 
42     4  4.6432  0.4346                 (--*--) 
43     4  6.2099  0.3835                         (--*--) 
44     4  4.0175  0.1823              (--*--) 
                          -----+---------+---------+---------+---- 
                             2.0       4.0       6.0       8.0 
Pooled StDev = 0.5819 
 
Grouping Information Using Tukey Method 
 
Cell  N    Mean  Grouping 
28    4  7.6807  A 
39    4  7.4030  A B 
40    4  6.7691  A B C 
43    4  6.2099  A B C D 
24    4  5.9802    B C D E 
35    4  5.8239      C D E F 
25    4  5.6673      C D E F G 
27    4  5.5990      C D E F G H 
41    4  4.8528        D E F G H I 
38    4  4.8038        D E F G H I 
42    4  4.6432          E F G H I 
26    4  4.4693          E F G H I J 
29    4  4.4380            F G H I J 
37    4  4.4234            F G H I J 
36    4  4.3411            F G H I J 
32    4  4.1498              G H I J 
33    4  4.1249                H I J 
44    4  4.0175                  I J 
31    4  3.6706                  I J 
30    4  3.0545                    J K 
23    4  2.9869                    J K 
34    4  1.6082                      K 
 
Means that do not share a letter are significantly different. 
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Table A4.15: One-way analysis of variance in Patersonii group. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
Results for: Patersonii 
Two-way ANOVA: sqrterg versus Fungal isolate, Carbon source  
Source          DF       SS       MS      F      P 
Fungal isolate   1    1.426   1.4261   9.44  0.003 
Carbon source   10  116.393  11.6393  77.03  0.000 
Interaction     10   13.339   1.3339   8.83  0.000 
Error           66    9.973   0.1511 
Total           87  141.131 
 
S = 0.3887   R-Sq = 92.93%   R-Sq(adj) = 90.69% 
 
                  Individual 95% CIs For Mean Based on 
Fungal            Pooled StDev 
isolate     Mean  -----+---------+---------+---------+---- 
B110     4.19729                   (-------*-------) 
R9       3.94268  (-------*-------) 
                  -----+---------+---------+---------+---- 
                     3.90      4.05      4.20      4.35 
 
                 Individual 95% CIs For Mean Based on 
Carbon           Pooled StDev 
source     Mean   -+---------+---------+---------+-------- 
 1      1.37391   (-*--) 
 2      5.20665                                   (-*--) 
 3      4.04823                         (--*-) 
 4      3.92413                        (--*-) 
 5      3.97234                         (-*-) 
 6      5.52288                                      (-*-) 
 7      4.71512                               (-*--) 
 8      3.89170                        (-*--) 
 9      3.57315                     (--*-) 
10      5.50994                                      (-*-) 
12      3.03180                 (-*--) 
                  -+---------+---------+---------+-------- 
                 1.2       2.4       3.6       4.8 
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Table A4.16: One-way analysis of variance in Patersonii group showing grouping information using 
Tukey’s method. 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Cell  
Source  DF       SS     MS      F      P 
Cell    21  131.159  6.246  41.33  0.000 
Error   66    9.973  0.151 
Total   87  141.131 
 
S = 0.3887   R-Sq = 92.93%   R-Sq(adj) = 90.69% 
 
                          Individual 95% CIs For Mean Based on 
                          Pooled StDev 
Level  N    Mean   StDev  ----+---------+---------+---------+----- 
45     4  1.3039  0.0766  (--*-) 
46     4  5.0949  0.2067                           (--*--) 
47     4  3.9576  0.2680                    (-*--) 
48     4  3.7966  0.3806                   (-*--) 
49     4  3.6396  0.5270                  (-*--) 
50     4  6.4700  0.8337                                     (-*--) 
51     4  5.4953  0.4057                              (--*-) 
52     4  4.0190  0.4686                    (--*-) 
53     4  3.3573  0.3601                (-*--) 
54     4  5.7226  0.5395                                (-*--) 
55     4  3.3133  0.1766                (-*--) 
56     4  1.4439  0.1022   (--*-) 
57     4  5.3184  0.1840                             (-*--) 
58     4  4.1388  0.2711                     (--*-) 
59     4  4.0517  0.4214                    (--*--) 
60     4  4.3051  0.1022                      (--*-) 
61     4  4.5757  0.2171                        (--*-) 
62     4  3.9349  0.3531                    (-*--) 
63     4  3.7644  0.5065                   (-*--) 
64     4  3.7890  0.4029                   (-*--) 
65     4  5.2972  0.5931                             (-*--) 
66     4  2.7503  0.0432            (-*--) 
                          ----+---------+---------+---------+----- 
                            1.5       3.0       4.5       6.0 
Pooled StDev = 0.3887 
 
Grouping Information Using Tukey Method 
 
Cell  N    Mean  Grouping 
50    4  6.4700  A 
54    4  5.7226  A B 
51    4  5.4953  A B C 
57    4  5.3184    B C D 
65    4  5.2972    B C D 
46    4  5.0949    B C D E 
61    4  4.5757      C D E F 
60    4  4.3051        D E F G 
58    4  4.1388          E F G 
59    4  4.0517            F G 
52    4  4.0190            F G 
47    4  3.9576            F G 
62    4  3.9349            F G 
48    4  3.7966            F G 
64    4  3.7890            F G 
63    4  3.7644            F G H 
49    4  3.6396            F G H 
53    4  3.3573              G H 
55    4  3.3133              G H 
66    4  2.7503                H 
56    4  1.4439                  I 
45    4  1.3039                  I 
 
Means that do not share a letter are significantly different. 
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Table A4.17: One-way analysis of variance in Finger group 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
 
Results for: Finger 
Two-way ANOVA: sqrterg versus Fungal isolate, Carbon source  
Source          DF       SS       MS       F      P 
Fungal isolate   1    0.804   0.8042    4.31  0.042 
Carbon source   10  278.777  27.8777  149.42  0.000 
Interaction     10   18.595   1.8595    9.97  0.000 
Error           66   12.314   0.1866 
Total           87  310.490 
 
S = 0.4319   R-Sq = 96.03%   R-Sq(adj) = 94.77% 
 
                  Individual 95% CIs For Mean Based on 
Fungal            Pooled StDev 
isolate     Mean  ------+---------+---------+---------+--- 
CC1      5.33277  (---------*----------) 
CMA2     5.52397                 (----------*----------) 
                  ------+---------+---------+---------+--- 
                      5.28      5.40      5.52      5.64 
 
                 Individual 95% CIs For Mean Based on 
Carbon           Pooled StDev 
source     Mean  --+---------+---------+---------+------- 
 1      1.87153  (*-) 
 2      5.23910                   (*-) 
 3      4.70051                (-*) 
 4      5.15925                  (-*) 
 5      4.58763               (-*) 
 6      9.03387                                      (*-) 
 7      5.72224                     (-*) 
 8      5.48589                    (*-) 
 9      5.59789                    (-*-) 
10      7.98342                                (-*) 
12      4.33074              (-*) 
                 --+---------+---------+---------+------- 
                 2.0       4.0       6.0       8.0 
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Table A4.18: One-way analysis of variance in Finger group showing grouping information using Tukey’s 
method 
Square root data for ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA. 
One-way ANOVA: sqrterg versus Cell  
Source  DF       SS      MS      F      P 
Cell    21  298.176  14.199  76.10  0.000 
Error   66   12.314   0.187 
Total   87  310.490 
 
S = 0.4319   R-Sq = 96.03%   R-Sq(adj) = 94.77% 
 
                        Individual 95% CIs For Mean Based on 
                        Pooled StDev 
Level  N   Mean  StDev  -------+---------+---------+---------+-- 
67     4  1.112  0.234  (*-) 
68     4  5.230  0.324                  (-*-) 
69     4  4.340  0.223               (*-) 
70     4  5.412  0.422                   (-*) 
71     4  4.886  1.135                 (-*) 
72     4  9.659  0.651                                    (-*) 
73     4  6.375  0.386                       (*-) 
74     4  5.746  0.024                    (-*-) 
75     4  6.223  0.186                      (-*-) 
76     4  7.991  0.575                             (-*-) 
77     4  3.791  0.276            (-*-) 
78     4  2.631  0.301        (-*) 
79     4  5.248  0.213                  (-*-) 
80     4  5.061  0.339                  (*-) 
81     4  4.906  0.257                 (-*) 
82     4  4.290  0.182              (-*-) 
83     4  8.409  0.790                               (-*) 
84     4  5.070  0.186                  (*-) 
85     4  5.226  0.364                  (-*-) 
86     4  4.973  0.080                 (-*-) 
87     4  7.976  0.485                             (-*-) 
88     4  4.870  0.171                 (*-) 
                        -------+---------+---------+---------+-- 
                             2.5       5.0       7.5      10.0 
 
Pooled StDev = 0.432 
 
Grouping Information Using Tukey Method 
 
Cell  N   Mean  Grouping 
72    4  9.659  A 
83    4  8.409    B 
76    4  7.991    B 
87    4  7.976    B 
73    4  6.375      C 
75    4  6.223      C D 
74    4  5.746      C D E 
70    4  5.412      C D E F 
79    4  5.248      C D E F 
68    4  5.230        D E F 
85    4  5.226        D E F 
84    4  5.070          E F 
80    4  5.061          E F 
86    4  4.973          E F 
81    4  4.906          E F G 
71    4  4.886          E F G 
88    4  4.870          E F G 
69    4  4.340            F G 
82    4  4.290            F G 
77    4  3.791              G 
78    4  2.631                H 
67    4  1.112                  I 
 
Means that do not share a letter are significantly different.  
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Table A4.19: Regression analysis: Xylan (beechwood), ergosterol (µg/plate) versus dry weight (mg) 
Probability plot for square root data of ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for 
normality. Proceeded with ANOVA 
Results for: Regression 
Regression Analysis: Ergosterol_ed (ug/plate) versus Dry weight_ed (mg)  
The regression equation is 
Ergosterol_ed (ug/plate) = - 55.7 + 4.70 Dry weight_ed (mg) 
 
Predictor             Coef  SE Coef      T      P 
Constant            -55.68    16.01  -3.48  0.002 
Dry weight_ed (mg)  4.7033   0.6403   7.35  0.000 
 
S = 14.2553   R-Sq = 72.0%   R-Sq(adj) = 70.6% 
 
Analysis of Variance 
 
Source          DF     SS     MS      F      P 
Regression       1  10964  10964  53.96  0.000 
Residual Error  21   4268    203 




           Dry 
     weight_ed  Ergosterol_ed 
Obs       (mg)     (ug/plate)    Fit  SE Fit  Residual  St Resid 
 19       27.0         112.28  71.31    3.36     40.97      2.96R 
 
R denotes an observation with a large standardized residual. 
 
Table A4.20: Regression analysis: Xylan (beechwood), ergosterol_edits (µg/plate) versus dry weight_edits 
(mg) 
Probability plot for square root data of ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for 
normality. Proceeded with ANOVA 
Regression Analysis: Ergosterol_edits versus Dry weight_edits  
The regression equation is 
Ergosterol_edits (ug/plate) = - 176 + 7.05 Dry weight_edits (mg) 
 
9 cases used, 4 cases contain missing values 
 
Predictor                 Coef  SE Coef      T      P 
Constant               -175.75    44.91  -3.91  0.006 
Dry weight_edits (mg)    7.052    1.383   5.10  0.001 
 
S = 6.21793   R-Sq = 78.8%   R-Sq(adj) = 75.8% 
 
Analysis of Variance 
 
Source          DF      SS      MS      F      P 
Regression       1  1005.7  1005.7  26.01  0.001 
Residual Error   7   270.6    38.7 





              Dry 
     weight_edits  Ergosterol_edits 
Obs          (mg)        (ug/plate)    Fit  SE Fit  Residual  St Resid 
  7          29.0             25.23  28.76    5.19     -3.52     -1.03 X 
 
X denotes an observation whose X value gives it large leverage. 
 
 
Durbin-Watson statistic = 1.83810 
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Table A4.21: Regression analysis: Potato starch, ergosterol (ug) versus dry weight (mg) 
Probability plot for square root data of ergosterol were normally distributed (p>0.05) using Kolmogorov-Smirnov test for 
normality. Proceeded with ANOVA 
Regression Analysis: PS ergosterol (ug) versus PS dry weight (mg)  
 
The regression equation is 
PS ergosterol (ug) = 113 - 1.58 PS dry weight (mg) 
 
 
Predictor             Coef  SE Coef      T      P 
Constant            112.51    51.55   2.18  0.037 
PS dry weight (mg)  -1.577    1.144  -1.38  0.178 
 
 
S = 19.0378   R-Sq = 6.0%   R-Sq(adj) = 2.8% 
 
 
Analysis of Variance 
 
Source          DF       SS     MS     F      P 
Regression       1    689.2  689.2  1.90  0.178 
Residual Error  30  10873.2  362.4 





     PS dry          PS 
     weight  ergosterol 
Obs    (mg)        (ug)    Fit  SE Fit  Residual  St Resid 
  8    47.0       77.65  38.37    4.09     39.29      2.11R 
 








Figure A4.1: Chromatograms for the standards (CMA2) showing a single prominent peak of ergosterol at λ 282 nm 
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 Figure A4.2: Chromatograms for the samples (CMA2) showing a single prominent peak of ergosterol at λ 282 nm 
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 Figure A4.3: Chromatograms for the spiked samples (CMA2) showing a single prominent peak of ergosterol at λ 282 nm 
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 Appendix 5. Chapter Five 
5.1 Statistical analyses 
Table A5.1: Two-way analysis of variance for the effects of fungal isolates and simple carbon source on 
fungal biomass. 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
Two-way ANOVA: sqrtbiomass versus Fungal isolate, Carbon source  
 
Source           DF        SS         MS       F      P 
Fungal isolate    7  0.100130  0.0143043  201.55  0.000 
Carbon source    12  0.441363  0.0367802  518.24  0.000 
Interaction      84  0.093670  0.0011151   15.71  0.000 
Error           312  0.022143  0.0000710 
Total           415  0.657306 
 
S = 0.008424   R-Sq = 96.63%   R-Sq(adj) = 95.52% 
 
 
Fungal             Individual 95% CIs For Mean Based on Pooled StDev 
isolate      Mean  ---------+---------+---------+---------+ 
B110     0.100031                (-*) 
CAMR36   0.082323    (-*) 
CARO31   0.098296               (-*) 
CC1      0.126929                                  (-*) 
CMA2     0.112973                         (*-) 
KPU1D    0.078484  (*-) 
R12      0.115688                           (*-) 
R9       0.108749                      (*-) 
                   ---------+---------+---------+---------+ 
                          0.090     0.105     0.120     0.135 
 
 
                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean  ------+---------+---------+---------+--- 
 1      0.064097  (-*) 
 2      0.069793     (*) 
 3      0.101044                 (*-) 
 4      0.142051                                  (*) 
 5      0.071517     (-*) 
 6      0.141234                                 (*-) 
 7      0.147043                                    (*) 
 8      0.140289                                 (*) 
 9      0.139583                                 (*) 
10      0.095498               (*) 
11      0.086041           (*-) 
12      0.069281     (*) 
13      0.070671     (*) 
                  ------+---------+---------+---------+--- 





Table A5.2: One-way analysis of variance - effects of simple carbon source  
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Carbon source  
 
Source          DF        SS        MS      F      P 
Carbon source   12  0.441363  0.036780  68.64  0.000 
Error          403  0.215944  0.000536 
Total          415  0.657306 
 
S = 0.02315   R-Sq = 67.15%   R-Sq(adj) = 66.17% 
 
 
                             Individual 95% CIs For Mean Based on 
                             Pooled StDev 
Level   N     Mean    StDev  --------+---------+---------+---------+- 
 1     32  0.06410  0.01336  (---*--) 
 2     32  0.06979  0.01619     (--*--) 
 3     32  0.10104  0.01533                 (--*---) 
 4     32  0.14205  0.02070                                  (--*--) 
 5     32  0.07152  0.01994     (---*--) 
 6     32  0.14123  0.02024                                 (--*---) 
 7     32  0.14704  0.02547                                    (--*--) 
 8     32  0.14029  0.03173                                 (--*--) 
 9     32  0.13958  0.02238                                 (--*--) 
10     32  0.09550  0.03817               (--*--) 
11     32  0.08604  0.02609           (--*---) 
12     32  0.06928  0.02000    (---*--) 
13     32  0.07067  0.01899     (--*--) 
                             --------+---------+---------+---------+- 
                                   0.075     0.100     0.125     0.150 
 
Pooled StDev = 0.02315 
 
 
Grouping Information Using Tukey Method 
 
Carbon 
source   N     Mean  Grouping 
 7      32  0.14704  A 
 4      32  0.14205  A 
 6      32  0.14123  A 
 8      32  0.14029  A 
 9      32  0.13958  A 
 3      32  0.10104    B 
10      32  0.09550    B 
11      32  0.08604    B C 
 5      32  0.07152      C D 
13      32  0.07067      C D 
 2      32  0.06979      C D 
12      32  0.06928      C D 
 1      32  0.06410        D 
 






Table A5.3: One-way analysis of variance - effect of fungal isolates  
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Fungal isolate  
 
Source           DF       SS       MS      F      P 
Fungal isolate    7  0.10013  0.01430  10.47  0.000 
Error           408  0.55718  0.00137 
Total           415  0.65731 
 
S = 0.03695   R-Sq = 15.23%   R-Sq(adj) = 13.78% 
 
                              Individual 95% CIs For Mean Based on 
                              Pooled StDev 
Level    N     Mean    StDev  ------+---------+---------+---------+--- 
B110    52  0.10003  0.04217             (----*----) 
CAMR36  52  0.08232  0.02604    (----*----) 
CARO31  52  0.09830  0.02603            (----*----) 
CC1     52  0.12693  0.04521                          (----*-----) 
CMA2    52  0.11297  0.04324                   (----*-----) 
KPU1D   52  0.07848  0.04002  (----*----) 
R12     52  0.11569  0.03680                     (----*----) 
R9      52  0.10875  0.03037                 (----*----) 
                              ------+---------+---------+---------+--- 
                                  0.080     0.100     0.120     0.140 
 
Pooled StDev = 0.03695 
 
Grouping Information Using Tukey Method 
 
Fungal 
isolate   N     Mean  Grouping 
CC1      52  0.12693  A 
R12      52  0.11569  A B 
CMA2     52  0.11297  A B 
R9       52  0.10875  A B 
B110     52  0.10003    B C 
CARO31   52  0.09830    B C 
CAMR36   52  0.08232      C 
KPU1D    52  0.07848      C 
 
Means that do not share a letter are significantly different. 
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 Table A5.4: Two-way analysis of variance – effect of Caladenia group 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
Two-way ANOVA: sqrtbiomass versus Group, Carbon source  
 
Source          DF        SS         MS       F      P 
Group            3  0.084842  0.0282808  112.18  0.000 
Carbon source   12  0.441363  0.0367802  145.89  0.000 
Interaction     36  0.039332  0.0010926    4.33  0.000 
Error          364  0.091769  0.0002521 
Total          415  0.657306 
 









                      Individual 95% CIs For Mean Based on 
                      Pooled StDev 
Group           Mean  ------+---------+---------+---------+--- 
Dilatata    0.080403  (--*--) 
Finger      0.119951                                   (--*--) 
Patersonii  0.104390                      (--*--) 
Reticulata  0.106992                         (-*--) 
                      ------+---------+---------+---------+--- 
                          0.084     0.096     0.108     0.120 
 
 
                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean  -------+---------+---------+---------+-- 
 1      0.064097  (--*-) 
 2      0.069793     (-*-) 
 3      0.101044                 (-*--) 
 4      0.142051                                  (-*-) 
 5      0.071517     (--*-) 
 6      0.141234                                 (-*--) 
 7      0.147043                                    (-*-) 
 8      0.140289                                 (-*-) 
 9      0.139583                                 (-*-) 
10      0.095498               (-*-) 
11      0.086041           (-*--) 
12      0.069281     (-*-) 
13      0.070671     (-*-) 
                  -------+---------+---------+---------+-- 




Table A5.5: One-way analysis of variance – effects of Caladenia group 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Group  
 
Source   DF       SS       MS      F      P 
Group     3  0.08484  0.02828  20.35  0.000 
Error   412  0.57246  0.00139 
Total   415  0.65731 
 
S = 0.03728   R-Sq = 12.91%   R-Sq(adj) = 12.27% 
 
                                   Individual 95% CIs For Mean Based on 
                                   Pooled StDev 
Level         N     Mean    StDev   -+---------+---------+---------+-------- 
Dilatata    104  0.08040  0.03366   (----*---) 
Finger      104  0.11995  0.04457                             (----*----) 
Patersonii  104  0.10439  0.03683                   (----*---) 
Reticulata  104  0.10699  0.03290                     (---*----) 
                                    -+---------+---------+---------+-------- 
                                   0.075     0.090     0.105     0.120 
 
Pooled StDev = 0.03728 
 
Grouping Information Using Tukey Method 
 
Group         N     Mean  Grouping 
Finger      104  0.11995  A 
Reticulata  104  0.10699  A B 
Patersonii  104  0.10439    B 
Dilatata    104  0.08040      C 
 
Means that do not share a letter are significantly different. 
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Table A5.6: One-way analysis of variance – effect of conservation status 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Constatus  
 
Source      DF       SS       MS     F      P 
Constatus    3  0.02336  0.00779  5.06  0.002 
Error      412  0.63395  0.00154 
Total      415  0.65731 
 
S = 0.03923   R-Sq = 3.55%   R-Sq(adj) = 2.85% 
 
 
                              Individual 95% CIs For Mean Based on 
                              Pooled StDev 
Level    N     Mean    StDev  ---+---------+---------+---------+------ 
C      156  0.10703  0.04557                (-----*-----) 
E      156  0.09355  0.03309  (------*-----) 
r       52  0.10875  0.03037             (----------*---------) 
se      52  0.11297  0.04324                 (----------*----------) 
                              ---+---------+---------+---------+------ 
                               0.090     0.100     0.110     0.120 
 
Pooled StDev = 0.03923 
 
 
Grouping Information Using Tukey Method 
 
Constatus    N     Mean  Grouping 
se          52  0.11297  A 
r           52  0.10875  A B 
C          156  0.10703  A 
E          156  0.09355    B 
 




Table A5.7: Two-way analysis of variance in Dilatata group 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
Dilatata group  
 
Two-way ANOVA: sqrtbiomass versus Fungal isolate, Carbon source  
 
Source           DF        SS         MS       F      P 
Fungal isolate    1  0.000383  0.0003832    6.10  0.016 
Carbon source    12  0.095367  0.0079473  126.50  0.000 
Interaction      12  0.016021  0.0013350   21.25  0.000 
Error            78  0.004900  0.0000628 
Total           103  0.116672 
 
S = 0.007926   R-Sq = 95.80%   R-Sq(adj) = 94.45% 
 
 
                    Individual 95% CIs For Mean Based on 
Fungal              Pooled StDev 
isolate       Mean  -----+---------+---------+---------+---- 
CAMR36   0.0823229                  (-------*--------) 
KPU1D    0.0784838  (--------*--------) 
                    -----+---------+---------+---------+---- 
                       0.0775    0.0800    0.0825    0.0850 
 
 
                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean  ---+---------+---------+---------+------ 
 1      0.052260    (-*-) 
 2      0.046853  (-*-) 
 3      0.103439                        (-*--) 
 4      0.122614                                (-*-) 
 5      0.050425   (-*-) 
 6      0.113352                            (-*--) 
 7      0.112377                            (-*-) 
 8      0.102910                        (-*-) 
 9      0.116549                             (--*-) 
10      0.075336             (-*-) 
11      0.048590  (-*--) 
12      0.047334  (-*-) 
13      0.053203    (-*--) 
                  ---+---------+---------+---------+------ 




 Table A5.8: One-way analysis of variance in Dilatata group showing grouping information using Tukey’s 
method 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Cell  
 
Source   DF         SS         MS      F      P 
Cell     25  0.1117712  0.0044708  71.16  0.000 
Error    78  0.0049005  0.0000628 
Total   103  0.1166717 
 
S = 0.007926   R-Sq = 95.80%   R-Sq(adj) = 94.45% 
 
                            Individual 95% CIs For Mean Based on Pooled StDev 
Level  N     Mean    StDev    +---------+---------+---------+--------- 
 1     4  0.05477  0.00000          (-*--) 
 2     4  0.05226  0.00503         (-*--) 
 3     4  0.09295  0.01217                      (--*--) 
 4     4  0.11825  0.00488                               (-*--) 
 5     4  0.05689  0.00424          (--*--) 
 6     4  0.11169  0.00578                             (-*--) 
 7     4  0.10239  0.00477                         (--*--) 
 8     4  0.08345  0.00692                   (--*-) 
 9     4  0.11173  0.00457                             (-*--) 
10     4  0.10671  0.01223                           (--*-) 
11     4  0.05901  0.00489           (--*-) 
12     4  0.05187  0.00894         (-*--) 
13     4  0.06823  0.01120              (--*-) 
14     4  0.04975  0.00580        (--*-) 
15     4  0.04145  0.00655     (--*-) 
16     4  0.11393  0.00507                             (--*--) 
17     4  0.12698  0.01295                                  (-*--) 
18     4  0.04396  0.00949      (--*-) 
19     4  0.11501  0.00540                              (-*--) 
20     4  0.12237  0.00588                                (--*-) 
21     4  0.12237  0.00588                                (--*-) 
22     4  0.12136  0.00525                                (-*--) 
23     4  0.04396  0.00949      (--*-) 
24     4  0.03817  0.00756    (--*-) 
25     4  0.04280  0.01496      (-*--) 
26     4  0.03817  0.00756    (--*-) 
                              +---------+---------+---------+--------- 
                            0.030     0.060     0.090     0.120 
 
Pooled StDev = 0.00793 
 
Grouping Information Using Tukey Method 
 
Cell  N     Mean  Grouping 
17    4  0.12698  A 
21    4  0.12237  A B 
20    4  0.12237  A B 
22    4  0.12136  A B 
 4    4  0.11825  A B 
19    4  0.11501  A B 
16    4  0.11393  A B C 
 9    4  0.11173  A B C 
 6    4  0.11169  A B C 
10    4  0.10671  A B C 
 7    4  0.10239    B C D 
 3    4  0.09295      C D 
 8    4  0.08345        D E 
13    4  0.06823          E F 
11    4  0.05901            F G 
 5    4  0.05689            F G 
 1    4  0.05477            F G 
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 2    4  0.05226            F G 
12    4  0.05187            F G 
14    4  0.04975            F G 
23    4  0.04396              G 
18    4  0.04396              G 
25    4  0.04280              G 
15    4  0.04145              G 
26    4  0.03817              G 
24    4  0.03817              G 
 




Table A5.9: Two-way analysis of variance in Reticulata group 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
Reticulata Group 
 
Two-way ANOVA: sqrtbiomass versus Fungal isolate, Carbon source  
 
Source           DF        SS         MS       F      P 
Fungal isolate    1  0.007864  0.0078638  125.11  0.000 
Carbon source    12  0.085501  0.0071250  113.36  0.000 
Interaction      12  0.013214  0.0011012   17.52  0.000 
Error            78  0.004903  0.0000629 
Total           103  0.111481 
 
S = 0.007928   R-Sq = 95.60%   R-Sq(adj) = 94.19% 
 
 
Fungal             Individual 95% CIs For Mean Based on Pooled StDev 
isolate      Mean    +---------+---------+---------+--------- 
CARO31   0.098296    (---*--) 
R12      0.115688                                 (---*--) 
                     +---------+---------+---------+--------- 
                   0.0960    0.1020    0.1080    0.1140 
 
 
                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean  -----+---------+---------+---------+---- 
 1      0.068647  (-*--) 
 2      0.079343       (-*-) 
 3      0.107840                  (-*-) 
 4      0.148862                                  (--*-) 
 5      0.087337          (-*-) 
 6      0.138539                              (-*--) 
 7      0.149648                                   (-*-) 
 8      0.130611                           (-*-) 
 9      0.133591                            (-*--) 
10      0.098263              (-*--) 
11      0.098703              (-*--) 
12      0.076924      (-*-) 
13      0.072590    (-*-) 
                  -----+---------+---------+---------+---- 





Table A5.10: One-way analysis of variance in Reticulata group showing grouping information using 
Tukey’s method 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Cell  
 
Source   DF         SS         MS      F      P 
Cell     25  0.1065784  0.0042631  67.83  0.000 
Error    78  0.0049027  0.0000629 
Total   103  0.1114810 
 
S = 0.007928   R-Sq = 95.60%   R-Sq(adj) = 94.19% 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level  N     Mean    StDev  ----+---------+---------+---------+----- 
 1     4  0.06299  0.00651  (-*-) 
 2     4  0.07222  0.00678    (--*-) 
 3     4  0.09071  0.00535          (-*-) 
 4     4  0.12244  0.00334                   (-*-) 
 5     4  0.07901  0.00310      (--*-) 
 6     4  0.12743  0.00378                    (-*--) 
 7     4  0.13501  0.00554                      (--*-) 
 8     4  0.11936  0.00208                  (-*-) 
 9     4  0.12144  0.00208                  (--*-) 
10     4  0.12244  0.00334                   (-*-) 
11     4  0.08356  0.00489        (-*-) 
12     4  0.06884  0.00373   (--*-) 
13     4  0.07240  0.00337    (--*-) 
14     4  0.07430  0.01749     (-*-) 
15     4  0.08647  0.00560        (--*-) 
16     4  0.12497  0.01332                   (--*-) 
17     4  0.17528  0.00587                                  (-*-) 
18     4  0.09566  0.01146           (-*--) 
19     4  0.14965  0.01191                           (-*-) 
20     4  0.16429  0.00351                               (-*-) 
21     4  0.14186  0.01292                        (--*-) 
22     4  0.14575  0.00330                         (--*-) 
23     4  0.07409  0.00390     (-*-) 
24     4  0.11385  0.00719                (--*-) 
25     4  0.08500  0.00572        (-*--) 
26     4  0.07278  0.01645     (-*-) 
                            ----+---------+---------+---------+----- 
                              0.070     0.105     0.140     0.175 
 






Grouping Information Using Tukey Method 
 
Cell  N     Mean  Grouping 
17    4  0.17528  A 
20    4  0.16429  A B 
19    4  0.14965    B C 
22    4  0.14575    B C D 
21    4  0.14186      C D E 
 7    4  0.13501      C D E F 
 6    4  0.12743        D E F 
16    4  0.12497        D E F 
10    4  0.12244          E F 
 4    4  0.12244          E F 
 9    4  0.12144          E F 
 8    4  0.11936            F 
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24    4  0.11385            F G 
18    4  0.09566              G H 
 3    4  0.09071                H I 
15    4  0.08647                H I J 
25    4  0.08500                H I J 
11    4  0.08356                H I J K 
 5    4  0.07901                H I J K 
14    4  0.07430                H I J K 
23    4  0.07409                  I J K 
26    4  0.07278                  I J K 
13    4  0.07240                  I J K 
 2    4  0.07222                  I J K 
12    4  0.06884                    J K 
 1    4  0.06299                      K 
 
Means that do not share a letter are significantly different. 
 
 
Table A5.11: Two-way analysis of variance in Patersonii group 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
Results for: Patersonii Group 
  
Two-way ANOVA: sqrtbiomass versus Fungal isolate, Carbon source  
 
Source           DF        SS         MS       F      P 
Fungal isolate    1  0.001976  0.0019764   23.33  0.000 
Carbon source    12  0.124039  0.0103366  122.02  0.000 
Interaction      12  0.007062  0.0005885    6.95  0.000 
Error            78  0.006607  0.0000847 
Total           103  0.139685 
 
S = 0.009204   R-Sq = 95.27%   R-Sq(adj) = 93.75% 
 
 
                   Individual 95% CIs For Mean Based on 
Fungal             Pooled StDev 
isolate      Mean   -+---------+---------+---------+-------- 
B110     0.100031   (------*------) 
R9       0.108749                           (-------*------) 
                    -+---------+---------+---------+-------- 




                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean   -+---------+---------+---------+-------- 
 1      0.063540   (-*-) 
 2      0.078822        (-*-) 
 3      0.105286                 (-*-) 
 4      0.137321                            (-*-) 
 5      0.071567      (-*-) 
 6      0.154604                                 (--*-) 
 7      0.149838                                (-*-) 
 8      0.150388                                (-*-) 
 9      0.135929                           (-*-) 
10      0.082372         (-*--) 
11      0.091680            (--*-) 
12      0.065977    (-*-) 
13      0.069744     (-*-) 
                   -+---------+---------+---------+-------- 
                  0.060     0.090     0.120     0.150 
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Table A5.12: One-way analysis of variance in Patersonii group showing grouping information using 
Tukey’s method 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Cell  
 
Source   DF         SS         MS      F      P 
Cell     25  0.1330778  0.0053231  62.84  0.000 
Error    78  0.0066074  0.0000847 
Total   103  0.1396852 
 
S = 0.009204   R-Sq = 95.27%   R-Sq(adj) = 93.75% 
 
 
                            Individual 95% CIs For Mean Based on Pooled StDev 
Level  N     Mean    StDev  ---------+---------+---------+---------+ 
 1     4  0.05187  0.00894   (--*-) 
 2     4  0.08032  0.00806           (--*--) 
 3     4  0.10580  0.00866                   (-*--) 
 4     4  0.14050  0.00339                             (-*--) 
 5     4  0.05977  0.02387     (--*--) 
 6     4  0.15846  0.01374                                  (-*--) 
 7     4  0.15490  0.00264                                 (-*--) 
 8     4  0.14306  0.00663                             (--*-) 
 9     4  0.13958  0.00463                            (--*-) 
10     4  0.06867  0.00684        (--*-) 
11     4  0.09450  0.00968               (--*--) 
12     4  0.04859  0.01361  (--*--) 
13     4  0.05438  0.00758    (--*-) 
14     4  0.07521  0.01112          (-*--) 
15     4  0.07732  0.00529          (--*--) 
16     4  0.10477  0.00551                  (--*--) 
17     4  0.13414  0.00304                           (-*--) 
18     4  0.08336  0.00821            (--*-) 
19     4  0.15075  0.00563                               (--*--) 
20     4  0.14477  0.00735                              (-*--) 
21     4  0.15771  0.01298                                 (--*--) 
22     4  0.13227  0.00218                          (--*-) 
23     4  0.09608  0.00504                (-*--) 
24     4  0.08886  0.01175              (-*--) 
25     4  0.08336  0.00821            (--*-) 
26     4  0.08511  0.00289             (-*--) 
                            ---------+---------+---------+---------+ 
                                   0.070     0.105     0.140     0.175 
 
Pooled StDev = 0.00920 
 
 
Grouping Information Using Tukey Method 
 
Cell  N     Mean  Grouping 
 6    4  0.15846  A 
21    4  0.15771  A 
 7    4  0.15490  A B 
19    4  0.15075  A B 
20    4  0.14477  A B 
 8    4  0.14306  A B 
 4    4  0.14050  A B 
 9    4  0.13958  A B 
17    4  0.13414  A B 
22    4  0.13227    B 
 3    4  0.10580      C 
16    4  0.10477      C D 
23    4  0.09608      C D E 
11    4  0.09450      C D E 
24    4  0.08886      C D E F 
26    4  0.08511      C D E F 
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25    4  0.08336      C D E F G 
18    4  0.08336      C D E F G 
 2    4  0.08032        D E F G 
15    4  0.07732          E F G H 
14    4  0.07521          E F G H I 
10    4  0.06867            F G H I J 
 5    4  0.05977              G H I J 
13    4  0.05438                H I J 
 1    4  0.05187                  I J 
12    4  0.04859                    J 
 
Means that do not share a letter are significantly different. 
 
 
Table A5.13: Two-way analysis of variance in Finger group 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
Results for: Finger Group 
Two-way ANOVA: sqrtbiomass versus Fungal isolate, Carbon source  
 
Source           DF        SS         MS       F      P 
Fungal isolate    1  0.005064  0.0050644   68.91  0.000 
Carbon source    12  0.175787  0.0146490  199.32  0.000 
Interaction      12  0.018041  0.0015034   20.46  0.000 
Error            78  0.005733  0.0000735 
Total           103  0.204626 
 
S = 0.008573   R-Sq = 97.20%   R-Sq(adj) = 96.30% 
 
 
Fungal             Individual 95% CIs For Mean Based on Pooled StDev 
isolate      Mean  ---------+---------+---------+---------+ 
CC1      0.126929                              (----*----) 
CMA2     0.112973  (----*----) 
                   ---------+---------+---------+---------+ 






                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean  --------+---------+---------+---------+- 
 1      0.071940  (-*-) 
 2      0.074155   (-*-) 
 3      0.087611       (-*-) 
 4      0.159407                               (-*-) 
 5      0.076740    (-*-) 
 6      0.158440                               (-*-) 
 7      0.176310                                     (-*-) 
 8      0.177248                                     (-*-) 
 9      0.172263                                   (-*-) 
10      0.126022                    (-*-) 
11      0.105190             (-*-) 
12      0.086889       (-*-) 
13      0.087146       (-*-) 
                  --------+---------+---------+---------+- 




Table A5.14: One-way analysis of variance in Patersonii group showing grouping information using 
Tukey’s method 
Square root data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded 
with ANOVA  
One-way ANOVA: sqrtbiomass versus Cell  
 
Source   DF         SS         MS       F      P 
Cell     25  0.1988930  0.0079557  108.25  0.000 
Error    78  0.0057326  0.0000735 
Total   103  0.2046257 
 
S = 0.008573   R-Sq = 97.20%   R-Sq(adj) = 96.30% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level  N     Mean    StDev  ------+---------+---------+---------+--- 
 1     4  0.07708  0.00883     (-*-) 
 2     4  0.06486  0.00759  (-*-) 
 3     4  0.09031  0.01124        (--*-) 
 4     4  0.16561  0.00986                           (-*--) 
 5     4  0.06421  0.01299  (-*-) 
 6     4  0.15968  0.00181                          (-*-) 
 7     4  0.17097  0.00502                             (-*-) 
 8     4  0.16424  0.00598                           (-*-) 
 9     4  0.16428  0.00427                           (-*-) 
10     4  0.08032  0.00806      (-*-) 
11     4  0.09824  0.01148          (--*-) 
12     4  0.09321  0.00902         (-*-) 
13     4  0.07564  0.00623     (-*-) 
14     4  0.06680  0.00711   (-*-) 
15     4  0.08345  0.00692       (-*-) 
16     4  0.08492  0.00725       (-*-) 
17     4  0.15320  0.00620                        (-*-) 
18     4  0.08927  0.00647        (-*-) 
19     4  0.15720  0.00709                         (-*-) 
20     4  0.18165  0.00225                               (-*--) 
21     4  0.19026  0.00824                                 (--*-) 
22     4  0.18025  0.00358                               (-*-) 
23     4  0.17173  0.01864                             (-*-) 
24     4  0.11214  0.01526              (-*-) 
25     4  0.08056  0.00358      (-*-) 
26     4  0.09865  0.00480           (-*-) 
                            ------+---------+---------+---------+--- 
                                0.080     0.120     0.160     0.200 
 
Pooled StDev = 0.00857 
 
 
Grouping Information Using Tukey Method 
 
Cell  N     Mean  Grouping 
21    4  0.19026  A 
20    4  0.18165  A B 
22    4  0.18025  A B C 
23    4  0.17173  A B C D 
 7    4  0.17097  A B C D 
 4    4  0.16561    B C D 
 9    4  0.16428    B C D 
 8    4  0.16424    B C D 
 6    4  0.15968    B C D 
19    4  0.15720      C D 
17    4  0.15320        D 
24    4  0.11214          E 
26    4  0.09865          E F 
11    4  0.09824          E F 
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12    4  0.09321          E F 
 3    4  0.09031          E F 
18    4  0.08927          E F G 
16    4  0.08492            F G H 
15    4  0.08345            F G H 
25    4  0.08056            F G H 
10    4  0.08032            F G H 
 1    4  0.07708            F G H 
13    4  0.07564            F G H 
14    4  0.06680              G H 
 2    4  0.06486                H 
 5    4  0.06421                H 
 
Means that do not share a letter are significantly different. 
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Appendix 6. Chapter Six 
6.1 Statistical analysis  
Table A6.1: Analysis of variance - peloton germination vs. seedlings 
One-way ANOVA: Pelotons germinated versus Seedling  
 
Source    DF      SS    MS     F      P 
Seedling   1    6.14  6.14  0.69  0.417 
Error     16  141.48  8.84 
Total     17  147.61 
 
S = 2.974   R-Sq = 4.16%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  -------+---------+---------+---------+-- 
1       8  8.625  2.925  (--------------*-------------) 
2      10  9.800  3.011           (------------*-------------) 
                         -------+---------+---------+---------+-- 
                              7.5       9.0      10.5      12.0 
 
Pooled StDev = 2.974 
 
 
Grouping Information Using Tukey Method 
 
Seedling   N   Mean  Grouping 
2         10  9.800  A 
1          8  8.625  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Seedling 
 






 Table A6.2: Analysis of variance - peloton without germination vs. seedlings 
One-way ANOVA: Pelotons without germination versus Seedling  
 
Source    DF     SS    MS     F      P 
Seedling   1   33.0  33.0  2.52  0.132 
Error     16  209.3  13.1 
Total     17  242.3 
 
S = 3.617   R-Sq = 13.62%   R-Sq(adj) = 8.22% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  -----+---------+---------+---------+---- 
1       8  8.125  2.997              (-------------*------------) 
2      10  5.400  4.033  (-----------*-----------) 
                         -----+---------+---------+---------+---- 
                            4.0       6.0       8.0      10.0 
 
Pooled StDev = 3.617 
 
 
Grouping Information Using Tukey Method 
 
Seedling   N   Mean  Grouping 
1          8  8.125  A 
2         10  5.400  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Seedling 
 







Table A6.3: Analysis of variance - peloton with bacterial contamination vs. seedlings 
One-way ANOVA: Pelotons with bacterial contami versus Seedling  
 
Source    DF     SS    MS     F      P 
Seedling   1   10.7  10.7  0.82  0.379 
Error     16  209.1  13.1 
Total     17  219.8 
 
S = 3.615   R-Sq = 4.86%   R-Sq(adj) = 0.00% 
 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level   N   Mean  StDev  --+---------+---------+---------+------- 
1       8  4.250  3.012  (------------*-------------) 
2      10  5.800  4.022           (-----------*-----------) 
                         --+---------+---------+---------+------- 
                         2.0       4.0       6.0       8.0 
 
Pooled StDev = 3.615 
 
 
Grouping Information Using Tukey Method 
 
Seedling   N   Mean  Grouping 
2         10  5.800  A 
1          8  4.250  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Seedling 
 






Table A6.4: Viability of orchid seed embryos (Caladenia fulva) with three different treatments 
One-way ANOVA: Viability versus 1=unsoaked,2=soaked,3=1%sucrose  
Source                    DF      SS     MS      F      P 
1=unsoaked,2=soaked,3=1%   2  1902.6  951.3  20.11  0.000 
Error                      9   425.8   47.3 
Total                     11  2328.4 
 
S = 6.878   R-Sq = 81.71%   R-Sq(adj) = 77.65% 
 
                         Individual 95% CIs For Mean Based on 
                         Pooled StDev 
Level  N    Mean  StDev  -------+---------+---------+---------+-- 
1      4  47.800  9.804  (------*-----) 
2      4  71.589  6.634                      (------*-----) 
3      4  76.696  1.345                          (------*-----) 
                         -------+---------+---------+---------+-- 
                               48        60        72        84 
 
Pooled StDev = 6.878 
 
Grouping Information Using Tukey Method 
 
1=unsoaked,2=soaked,3=1%sucrose  N    Mean  Grouping 
3                                4  76.696  A 
2                                4  71.589  A 
1                                4  47.800    B 
 
Means that do not share a letter are significantly different. 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of 1=unsoaked,2=soaked,3=1%sucrose 
 
Individual confidence level = 97.91% 
 
Table A6.5: Chi-square test: Variation in germination stages of seed capsule – 099 with different fungal 
isolates 
Chi-Square Test: Germination stages (099), Control, B110, B245, B246  
Expected counts are printed below observed counts 
Chi-Square contributions are printed below expected counts 
 
        Germination 
       stages (099)  Control    B110    B245    B246  Total 
    1             0       91     101      97      44    333 
               4.60    74.20   74.82  100.57   78.80 
              4.599    3.802   9.162   0.127  15.371 
 
    2             1      151      12     166     121    451 
               6.23   100.50  101.33  136.21  106.73 
              4.390   25.377  78.751   6.514   1.908 
 
    3             2        0     108      65      88    263 
               3.63    58.61   59.09   79.43   62.24 
              0.734   58.606  40.483   2.622  10.663 
 
    4             3        0      10       0       4     17 
               0.23     3.79    3.82    5.13    4.02 
             32.564    3.788  10.001   5.134   0.000 
 
    5             4        0       3       0       0      7 
               0.10     1.56    1.57    2.11    1.66 
            157.582    1.560   1.295   2.114   1.657 
 
    6             5        0      10       0       0     15 
               0.21     3.34    3.37    4.53    3.55 
            110.874    3.343  13.042   4.530   3.550 
 
Total            15      242     244     328     257   1086 
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Chi-Sq = 614.144, DF = 20 
 
P Value Results 
Chi2=614.144   DF=20     
   The two-tailed P value is < 0.0001 
    By conventional criteria, this difference is considered to be extremely 
statistically significant.  
 
 
Table A6.6: Chi-square test: Variation in germination stages of seed capsule – 097 with different fungal 
isolates 
Chi-Square Test: Germination stages (097), Control, B110, B111, B113, B153, B24  
 
Expected counts are printed below observed counts 
Chi-Square contributions are printed below expected counts 
 
        Germination 
       stages (097)  Control   B110   B111   B113    B153    B245  Total 
    1             0       42     22     10     33      32       0    139 
               6.54    22.22  18.74  17.87  31.37   24.84   17.43 
              6.536   17.601  0.568  3.463  0.084   2.066  17.429 
 
    2             1        6      3      6     15      25       3     59 
               2.77     9.43   7.95   7.58  13.32   10.54    7.40 
              1.135    1.249  3.085  0.330  0.213  19.827   2.615 
 
    3             2        2      8     16     23       0      13     64 
               3.01    10.23   8.63   8.23  14.45   11.44    8.03 
              0.339    6.623  0.046  7.348  5.066  11.436   3.084 
 
    4             3        1      7      8      1       0      11     31 
               1.46     4.96   4.18   3.98   7.00    5.54    3.89 
              1.632    3.158  1.905  4.047  5.140   5.539  13.015 
 
    5             4        0      2      1      0       0      10     17 
               0.80     2.72   2.29   2.18   3.84    3.04    2.13 
             12.815    2.718  0.037  0.643  3.837   3.038  29.043 
 
    6             5        0      1      0      0       0       3      9 
               0.42     1.44   1.21   1.16   2.03    1.61    1.13 
             49.497    1.439  0.037  1.157  2.031   1.608   3.104 
 
Total            15       51     43     41     72      57      40    319 
 
Chi-Sq = 255.583, DF = 30 
 
P Value Results 
Chi2=255.583   DF=30     
   The two-tailed P value is < 0.0001 
    By conventional criteria, this difference is considered to be extremely 





Table A6.7: Chi-square test: Variation in germination stages of seed capsule – 116 with different fungal 
isolates 
Chi-Square Test: Germination stages (116), Control, B110, B245, B268  
 
Expected counts are printed below observed counts 
Chi-Square contributions are printed below expected counts 
 
        Germination 
       stages (116)  Control    B110    B245    B268  Total 
    1             0       14       9       1       8     32 
               1.71    11.62    6.15    3.64    8.88 
              1.708    0.489   1.321   1.919   0.088 
 
    2             1       67       5       5      68    146 
               7.79    53.00   28.06   16.63   40.53 
              5.922    3.700  18.948   8.130  18.624 
 
    3             2       16       5       5       2     30 
               1.60    10.89    5.77    3.42    8.33 
              0.099    2.398   0.102   0.734   4.808 
 
    4             3        5       7      10       0     25 
               1.33     9.07    4.80    2.85    6.94 
              2.079    1.830   1.004  17.972   6.940 
 
    5             4        0       5       7       0     16 
               0.85     5.81    3.07    1.82    4.44 
             11.587    5.808   1.206  14.715   4.441 
 
    6             5        0      23       4       0     32 
               1.71    11.62    6.15    3.64    8.88 
              6.344   11.616  46.173   0.035   8.883 
 
Total            15      102      54      32      78    281 
 
Chi-Sq = 209.620, DF = 20 
 
P Value Results 
Chi2=209.620   DF=20     
   The two-tailed P value is < 0.0001 
    By conventional criteria, this difference is considered to be extremely 




Table A6.8: Analysis of variance for later development of seedlings – cotton plugs vs. plastic caps  
One-way ANOVA: Cotton plugs, Plastic caps  
 
Source  DF      SS      MS      F      P 
Factor   1  2775.9  2775.9  90.46  0.000 
Error   38  1166.1    30.7 
Total   39  3942.0 
 
S = 5.540   R-Sq = 70.42%   R-Sq(adj) = 69.64% 
 
 
                                 Individual 95% CIs For Mean Based on 
                                 Pooled StDev 
Level          N    Mean  StDev  --------+---------+---------+---------+- 
Cotton plugs  12  27.250  6.930                              (----*-----) 
Plastic caps  28   9.071  4.860  (--*---) 
                                 --------+---------+---------+---------+- 
                                      12.0      18.0      24.0      30.0 
 
Pooled StDev = 5.540 
 
 
Grouping Information Using Tukey Method 
 
               N    Mean  Grouping 
Cotton plugs  12  27.250  A 
Plastic caps  28   9.071    B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons 
 





Carbon sources  
Table A6.9:  Two-way analysis of variance for the effects of two fungal isolates and carbon sources on 
fungal biomass. 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
 
Two-way ANOVA: Log10 FB versus Fungal Isolates, Carbon source  
 
Source           DF       SS        MS       F      P 
Fungal Isolates   1  0.04451  0.044507    9.21  0.003 
Carbon source    15  8.04530  0.536354  111.02  0.000 
Interaction      15  0.14005  0.009337    1.93  0.036 
Error            64  0.30919  0.004831 
Total            95  8.53905 
 
S = 0.06951   R-Sq = 96.38%   R-Sq(adj) = 94.63% 
 
 
                    Individual 95% CIs For Mean Based on 
Fungal              Pooled StDev 
Isolates      Mean  ---+---------+---------+---------+------ 
B110      -2.22051                   (-------*-------) 
B245      -2.26357  (-------*-------) 
                    ---+---------+---------+---------+------ 
                    -2.275    -2.250    -2.225    -2.200 
 
 
                  Individual 95% CIs For Mean Based on 
Carbon            Pooled StDev 
source      Mean  ------+---------+---------+---------+--- 
 1      -2.58158  (--*-) 
 2      -2.53140    (--*-) 
 3      -2.28462              (--*-) 
 4      -1.89432                              (-*-) 
 5      -2.46041       (--*-) 
 6      -1.89106                              (-*--) 
 7      -1.86820                               (-*--) 
 8      -1.84254                                (-*--) 
 9      -1.96318                           (-*--) 
10      -2.43959        (-*--) 
11      -2.26643               (-*--) 
12      -2.51058     (--*-) 
13      -2.52288     (-*-) 
14      -1.84482                                (-*-) 
15      -2.43959        (-*--) 
16      -2.53140    (--*-) 
                  ------+---------+---------+---------+--- 





Table A6.10: One-way analysis of variance - effects of simple carbon source 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
One-way ANOVA: Log10 FB versus Carbon source  
 
Source         DF       SS       MS      F      P 
Carbon source  15  8.04530  0.53635  86.90  0.000 
Error          80  0.49375  0.00617 
Total          95  8.53905 
 
S = 0.07856   R-Sq = 94.22%   R-Sq(adj) = 93.13% 
 
                           Individual 95% CIs For Mean Based on 
                           Pooled StDev 
Level  N     Mean   StDev  ------+---------+---------+---------+--- 
 1     6  -2.5816  0.0909  (--*-) 
 2     6  -2.5314  0.0961    (--*-) 
 3     6  -2.2846  0.1094              (--*-) 
 4     6  -1.8943  0.0541                              (-*--) 
 5     6  -2.4604  0.0684       (--*-) 
 6     6  -1.8911  0.0733                              (-*--) 
 7     6  -1.8682  0.0639                               (-*--) 
 8     6  -1.8425  0.0633                                (-*--) 
 9     6  -1.9632  0.0683                           (-*--) 
10     6  -2.4396  0.0645        (-*--) 
11     6  -2.2664  0.0850               (-*--) 
12     6  -2.5106  0.1107     (--*-) 
13     6  -2.5229  0.0000     (-*--) 
14     6  -1.8448  0.0806                                (-*--) 
15     6  -2.4396  0.0645        (-*--) 
16     6  -2.5314  0.0961    (--*-) 
                           ------+---------+---------+---------+--- 
                              -2.50     -2.25     -2.00     -1.75 
 
Pooled StDev = 0.0786 
 
Grouping Information Using Tukey Method 
 
Carbon 
source  N      Mean  Grouping 
 8      6  -1.84254  A 
14      6  -1.84482  A 
 7      6  -1.86820  A 
 6      6  -1.89106  A 
 4      6  -1.89432  A 
 9      6  -1.96318  A 
11      6  -2.26643    B 
 3      6  -2.28462    B C 
15      6  -2.43959      C D 
10      6  -2.43959      C D 
 5      6  -2.46041        D 
12      6  -2.51058        D 
13      6  -2.52288        D 
16      6  -2.53140        D 
 2      6  -2.53140        D 
 1      6  -2.58158        D 
 
Means that do not share a letter are significantly different. 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Carbon source 
 





Table A6.11: One-way analysis of variance - effects of fungal isolate 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
One-way ANOVA: Log10 FB versus Fungal Isolates  
 
Source           DF      SS      MS     F      P 
Fungal Isolates   1  0.0445  0.0445  0.49  0.485 
Error            94  8.4945  0.0904 
Total            95  8.5391 
 
S = 0.3006   R-Sq = 0.52%   R-Sq(adj) = 0.00% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level   N     Mean   StDev   --+---------+---------+---------+------- 
B110   48  -2.2205  0.2865           (-------------*-------------) 
B245   48  -2.2636  0.3141   (--------------*-------------) 
                             --+---------+---------+---------+------- 
                            -2.340    -2.280    -2.220    -2.160 
 
Pooled StDev = 0.3006 
 
 
Grouping Information Using Tukey Method 
 
Fungal 
Isolates   N     Mean  Grouping 
B110      48  -2.2205  A 
B245      48  -2.2636  A 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Fungal Isolates 
 





Table A6.12: One-way analysis of variance (carbon sources) in showing grouping information using 
Tukey’s method 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA  
 
Results for: Carbon sources 
 
One-way ANOVA: Log10 FB versus Cell  
 
Source  DF       SS       MS      F      P 
Cell    31  8.22986  0.26548  54.95  0.000 
Error   64  0.30919  0.00483 
Total   95  8.53905 
 
S = 0.06951   R-Sq = 96.38%   R-Sq(adj) = 94.63% 
 
 
                           Individual 95% CIs For Mean Based on 
                           Pooled StDev 
Level  N     Mean   StDev  ------+---------+---------+---------+--- 
 1     3  -2.5816  0.1017  (--*--) 
 2     3  -2.4812  0.0721      (--*--) 
 3     3  -2.2036  0.0844                 (--*--) 
 4     3  -1.8646  0.0186                              (--*---) 
 5     3  -2.4396  0.0721       (--*---) 
 6     3  -1.8895  0.0674                             (--*---) 
 7     3  -1.8146  0.0162                                (--*---) 
 8     3  -1.8762  0.0387                              (--*--) 
 9     3  -1.9111  0.0530                            (---*--) 
10     3  -2.3979  0.0000         (--*--) 
11     3  -2.2746  0.0457              (--*--) 
12     3  -2.4396  0.0721       (--*---) 
13     3  -2.5229  0.0000    (--*--) 
14     3  -1.9102  0.0419                            (---*--) 
15     3  -2.4396  0.0721       (--*---) 
16     3  -2.4812  0.0721      (--*--) 
17     3  -2.5816  0.1017  (--*--) 
18     3  -2.5816  0.1017  (--*--) 
19     3  -2.3656  0.0560          (--*---) 
20     3  -1.9240  0.0658                            (--*--) 
21     3  -2.4812  0.0721      (--*--) 
22     3  -1.8926  0.0942                             (--*---) 
23     3  -1.9218  0.0363                            (--*--) 
24     3  -1.8089  0.0716                                (---*--) 
25     3  -2.0153  0.0264                        (--*---) 
26     3  -2.4812  0.0721      (--*--) 
27     3  -2.2582  0.1255              (---*--) 
28     3  -2.5816  0.1017  (--*--) 
29     3  -2.5229  0.0000    (--*--) 
30     3  -1.7794  0.0405                                  (--*--) 
31     3  -2.4396  0.0721       (--*---) 
32     3  -2.5816  0.1017  (--*--) 
                           ------+---------+---------+---------+--- 
                              -2.50     -2.25     -2.00     -1.75 
 
Pooled StDev = 0.0695 
 
 
Grouping Information Using Tukey Method 
 
Cell  N     Mean  Grouping 
30    3  -1.7794  A 
24    3  -1.8089  A B 
 7    3  -1.8146  A B 
 4    3  -1.8646  A B 
 8    3  -1.8762  A B 
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 6    3  -1.8895  A B 
22    3  -1.8926  A B 
14    3  -1.9102  A B 
 9    3  -1.9111  A B 
23    3  -1.9218  A B 
20    3  -1.9240  A B 
25    3  -2.0153    B C 
 3    3  -2.2036      C D 
27    3  -2.2582        D E 
11    3  -2.2746        D E 
19    3  -2.3656        D E F 
10    3  -2.3979        D E F 
31    3  -2.4396          E F 
15    3  -2.4396          E F 
12    3  -2.4396          E F 
 5    3  -2.4396          E F 
21    3  -2.4812          E F 
16    3  -2.4812          E F 
 2    3  -2.4812          E F 
26    3  -2.4812          E F 
13    3  -2.5229            F 
29    3  -2.5229            F 
17    3  -2.5816            F 
 1    3  -2.5816            F 
32    3  -2.5816            F 
28    3  -2.5816            F 
18    3  -2.5816            F 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Cell 
 






Table A6.13: Two-way analysis of variance for the effects of two fungal isolates and nitrogen sources on 
fungal biomass. 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
Two-way ANOVA: Log 10 FB versus Fungal isolate, Nitrogen source  
 
Source           DF       SS        MS       F      P 
Fungal isolate    1  0.49396  0.493957  106.74  0.000 
Nitrogen source  12  3.22488  0.268740   58.07  0.000 
Interaction      12  1.49702  0.124752   26.96  0.000 
Error            52  0.24064  0.004628 
Total            77  5.45649 
 
S = 0.06803   R-Sq = 95.59%   R-Sq(adj) = 93.47% 
 
 
                   Individual 95% CIs For Mean Based on 
Fungal             Pooled StDev 
isolate      Mean  -----+---------+---------+---------+---- 
B110     -2.16863  (---*--) 
B245     -2.00947                            (---*---) 
                   -----+---------+---------+---------+---- 
                     -2.160    -2.100    -2.040    -1.980 
 
 
                    Individual 95% CIs For Mean Based on 
Nitrogen            Pooled StDev 
source        Mean  -----+---------+---------+---------+---- 
 1        -2.43959  (--*--) 
 2        -1.98196                         (--*--) 
 3        -1.96987                          (--*-) 
 4        -2.37326      (-*--) 
 5        -2.18224               (--*--) 
 6        -1.92562                            (--*--) 
 7        -2.10565                   (--*--) 
 8        -1.82822                                 (--*-) 
 9        -1.79838                                  (--*--) 
10        -2.21273              (-*--) 
11        -2.35416       (-*--) 
12        -2.08224                    (--*--) 
13        -1.90375                             (--*--) 
                    -----+---------+---------+---------+---- 




 Table A6.14: One-way analysis of variance - effects of nitrogen source 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
One-way ANOVA: Log 10 FB versus Nitrogen source  
 
Source           DF      SS      MS     F      P 
Nitrogen source  12  3.2249  0.2687  7.83  0.000 
Error            65  2.2316  0.0343 
Total            77  5.4565 
 
S = 0.1853   R-Sq = 59.10%   R-Sq(adj) = 51.55% 
 
 
                           Individual 95% CIs For Mean Based on 
                           Pooled StDev 
Level  N     Mean   StDev  ----+---------+---------+---------+----- 
 1     6  -2.4396  0.0645  (-----*-----) 
 2     6  -1.9820  0.1006                     (-----*-----) 
 3     6  -1.9699  0.0697                     (-----*-----) 
 4     6  -2.3733  0.1023     (-----*-----) 
 5     6  -2.1822  0.0807             (-----*-----) 
 6     6  -1.9256  0.3553                       (-----*-----) 
 7     6  -2.1057  0.1379                (-----*-----) 
 8     6  -1.8282  0.2812                           (-----*-----) 
 9     6  -1.7984  0.2404                            (-----*-----) 
10     6  -2.2127  0.0543           (-----*------) 
11     6  -2.3542  0.0913      (-----*-----) 
12     6  -2.0822  0.1057                 (-----*-----) 
13     6  -1.9038  0.3250                        (-----*-----) 
                           ----+---------+---------+---------+----- 
                            -2.50     -2.25     -2.00     -1.75 
 
Pooled StDev = 0.1853 
 
 
Grouping Information Using Tukey Method 
 
Nitrogen 
source    N     Mean  Grouping 
 9        6  -1.7984  A 
 8        6  -1.8282  A B 
13        6  -1.9038  A B C 
 6        6  -1.9256  A B C 
 3        6  -1.9699  A B C 
 2        6  -1.9820  A B C 
12        6  -2.0822  A B C D 
 7        6  -2.1057  A B C D 
 5        6  -2.1822    B C D 
10        6  -2.2127      C D 
11        6  -2.3542        D 
 4        6  -2.3733        D 
 1        6  -2.4396        D 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Nitrogen source 
 





Table A6.15: One-way analysis of variance - effects of fungal isolate 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
One-way ANOVA: Log 10 FB versus Fungal isolate  
 
Source          DF      SS      MS     F      P 
Fungal isolate   1  0.4940  0.4940  7.56  0.007 
Error           76  4.9625  0.0653 
Total           77  5.4565 
 
S = 0.2555   R-Sq = 9.05%   R-Sq(adj) = 7.86% 
 
 
                            Individual 95% CIs For Mean Based on 
                            Pooled StDev 
Level   N     Mean   StDev  -----+---------+---------+---------+---- 
B110   39  -2.1686  0.1569  (-------*-------) 
B245   39  -2.0095  0.3255                  (-------*-------) 
                            -----+---------+---------+---------+---- 
                              -2.20     -2.10     -2.00     -1.90 
 
Pooled StDev = 0.2555 
 
 
Grouping Information Using Tukey Method 
 
Fungal 
isolate   N     Mean  Grouping 
B245     39  -2.0095  A 
B110     39  -2.1686    B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Fungal isolate 
 
Individual confidence level = 95.00% 
 
 
Fungal isolate = B110 subtracted from: 
 
Fungal 
isolate   Lower  Center   Upper   --+---------+---------+---------+------- 
B245     0.0439  0.1592  0.2744                   (-----------*----------) 
                                  --+---------+---------+---------+------- 




 Table A6.16: One-way analysis of variance (nitrogen sources) in showing grouping information using 
Tukey’s method 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA  
Results for: Nitrogen sources 
  
One-way ANOVA: Log 10 FB versus cell  
 
Source  DF       SS       MS      F      P 
cell    25  5.21586  0.20863  45.08  0.000 
Error   52  0.24064  0.00463 
Total   77  5.45649 
 
S = 0.06803   R-Sq = 95.59%   R-Sq(adj) = 93.47% 
 
 
                           Individual 95% CIs For Mean Based on 
                           Pooled StDev 
Level  N     Mean   StDev  ----+---------+---------+---------+----- 
 1     3  -2.4396  0.0721  (--*-) 
 2     3  -2.0628  0.0295               (-*--) 
 3     3  -1.9356  0.0584                   (-*--) 
 4     3  -2.3069  0.0882      (--*--) 
 5     3  -2.1386  0.0721            (--*-) 
 6     3  -2.2482  0.0457        (--*--) 
 7     3  -2.0047  0.0798                 (-*--) 
 8     3  -2.0821  0.0630              (--*-) 
 9     3  -2.0153  0.0264                (--*-) 
10     3  -2.2482  0.0457        (--*--) 
11     3  -2.3750  0.1281    (--*-) 
12     3  -2.1356  0.0335            (--*-) 
13     3  -2.1995  0.0387          (--*-) 
14     3  -2.4396  0.0721  (--*-) 
15     3  -1.9011  0.0695                    (--*-) 
16     3  -2.0041  0.0721                 (-*--) 
17     3  -2.4396  0.0721  (--*-) 
18     3  -2.2259  0.0731         (--*-) 
19     3  -1.6030  0.0348                              (--*-) 
20     3  -2.2066  0.1029          (-*--) 
21     3  -1.5743  0.0186                               (--*-) 
22     3  -1.5815  0.0516                               (-*--) 
23     3  -2.1772  0.0387           (-*--) 
24     3  -2.3333  0.0560      (-*--) 
25     3  -2.0289  0.1352                (-*--) 
26     3  -1.6080  0.0102                              (-*--) 
                           ----+---------+---------+---------+----- 
                            -2.40     -2.10     -1.80     -1.50 
 
Pooled StDev = 0.0680 
 
 
Grouping Information Using Tukey Method 
 
cell  N     Mean  Grouping 
21    3  -1.5743  A 
22    3  -1.5815  A 
19    3  -1.6030  A 
26    3  -1.6080  A 
15    3  -1.9011    B 
 3    3  -1.9356    B C 
16    3  -2.0041    B C D 
 7    3  -2.0047    B C D 
 9    3  -2.0153    B C D E 
25    3  -2.0289    B C D E 
 2    3  -2.0628    B C D E F 
 8    3  -2.0821    B C D E F 
51 
12    3  -2.1356      C D E F G 
 5    3  -2.1386      C D E F G 
23    3  -2.1772        D E F G H 
13    3  -2.1995        D E F G H 
20    3  -2.2066        D E F G H 
18    3  -2.2259          E F G H I 
10    3  -2.2482            F G H I 
 6    3  -2.2482            F G H I 
 4    3  -2.3069              G H I 
24    3  -2.3333              G H I 
11    3  -2.3750                H I 
17    3  -2.4396                  I 
14    3  -2.4396                  I 
 1    3  -2.4396                  I 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of cell 
 






Table A6.17: Two-way analysis of variance for the effects of two fungal isolates and phosphorus sources 
on fungal biomass. 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
Two-way ANOVA: Net weight versus Fungal Isolates, Phosphorus Sources  
 
Source              DF         SS         MS       F      P 
Fungal Isolates      1  0.0000030  0.0000030    6.02  0.023 
Phosphorus Sources   4  0.0002837  0.0000709  141.83  0.000 
Interaction          4  0.0003610  0.0000903  180.50  0.000 
Error               20  0.0000100  0.0000005 
Total               29  0.0006577 
 
S = 0.0007071   R-Sq = 98.48%   R-Sq(adj) = 97.80% 
 
 
                     Individual 95% CIs For Mean Based on 
Fungal               Pooled StDev 
Isolates       Mean  ----+---------+---------+---------+----- 
B110      0.0030333  (----------*----------) 
B245      0.0036667                    (----------*----------) 
                     ----+---------+---------+---------+----- 
                       0.00280   0.00315   0.00350   0.00385 
 
 
                       Individual 95% CIs For Mean Based on 
Phosphorus             Pooled StDev 
Sources          Mean  --+---------+---------+---------+------- 
1           0.0000167  (-*-) 
2           0.0025167            (-*-) 
3           0.0083500                                   (-*--) 
4           0.0006833    (--*-) 
5           0.0051833                      (--*-) 
                       --+---------+---------+---------+------- 




Table A6.18: One-way analysis of variance - effects of phosphorus source 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
One-way ANOVA: Log10 FB versus Phosphorus Sources  
 
Source              DF      SS      MS     F      P 
Phosphorus Sources   4  0.7090  0.1772  3.36  0.025 
Error               25  1.3206  0.0528 
Total               29  2.0296 
 
S = 0.2298   R-Sq = 34.93%   R-Sq(adj) = 24.52% 
 
 
                           Individual 95% CIs For Mean Based on 
                           Pooled StDev 
Level  N     Mean   StDev   --+---------+---------+---------+------- 
1      6  -2.3612  0.1788   (-------*------) 
2      6  -2.1529  0.0943           (-------*-------) 
3      6  -1.9047  0.1401                     (-------*-------) 
4      6  -2.2746  0.0409      (-------*-------) 
5      6  -2.1758  0.4494          (-------*-------) 
                            --+---------+---------+---------+------- 
                           -2.50     -2.25     -2.00     -1.75 
 
53 
Pooled StDev = 0.2298 
 
 
Grouping Information Using Tukey Method 
 
Phosphorus 
Sources     N     Mean  Grouping 
3           6  -1.9047  A 
2           6  -2.1529  A B 
5           6  -2.1758  A B 
4           6  -2.2746  A B 
1           6  -2.3612    B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Phosphorus Sources 
 
Individual confidence level = 99.29% 
 
 
Table A6.19: One-way analysis of variance - effects of fungal isolate 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA 
  
One-way ANOVA: Log10 FB versus Fungal Isolates  
 
Source           DF      SS      MS     F      P 
Fungal Isolates   1  0.3512  0.3512  5.86  0.022 
Error            28  1.6783  0.0599 
Total            29  2.0296 
 
S = 0.2448   R-Sq = 17.31%   R-Sq(adj) = 14.35% 
 
 
                            Individual 95% CIs For Mean Based on Pooled StDev 
Level   N     Mean   StDev    -+---------+---------+---------+-------- 
B110   15  -2.0656  0.1756                      (----------*----------) 
B245   15  -2.2820  0.2984    (----------*----------) 
                              -+---------+---------+---------+-------- 
                            -2.40     -2.28     -2.16     -2.04 
 
Pooled StDev = 0.2448 
 
 
Grouping Information Using Tukey Method 
 
Fungal 
Isolates   N     Mean  Grouping 
B110      15  -2.0656  A 
B245      15  -2.2820    B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95% Simultaneous Confidence Intervals 
All Pairwise Comparisons among Levels of Fungal Isolates 
 





Table A6.20: One-way analysis of variance (phosphorus sources) in showing grouping information using 
Tukey’s method 
Log10 data for fungal biomass were normally distributed (p>0.05) using Kolmogorov-Smirnov test for normality. Proceeded with 
ANOVA  
 
One-way ANOVA: Net weight versus Cell  
 
Source  DF         SS         MS       F      P 
Cell     9  0.0006477  0.0000720  143.93  0.000 
Error   20  0.0000100  0.0000005 
Total   29  0.0006577 
 
S = 0.0007071   R-Sq = 98.48%   R-Sq(adj) = 97.80% 
 
 
                               Individual 95% CIs For Mean Based on 
                               Pooled StDev 
Level  N       Mean     StDev  ---+---------+---------+---------+------ 
 1     3   0.000033  0.000577   (-*-) 
 2     3   0.002033  0.000577       (-*-) 
 3     3   0.003033  0.000577         (-*-) 
 4     3  -0.000633  0.000577  (-*) 
 5     3   0.010700  0.001000                         (*-) 
 6     3  -0.000000  0.000000   (-*-) 
 7     3   0.003000  0.001000         (-*-) 
 8     3   0.013667  0.001155                               (*-) 
 9     3   0.002000  0.000000       (-*-) 
10     3  -0.000333  0.000577   (*-) 
                               ---+---------+---------+---------+------ 
                                0.0000    0.0050    0.0100    0.0150 
 
Pooled StDev = 0.000707 
 
 
Grouping Information Using Tukey Method 
 
Cell  N       Mean  Grouping 
 8    3   0.013667  A 
 5    3   0.010700    B 
 3    3   0.003033      C 
 7    3   0.003000      C 
 2    3   0.002033      C D 
 9    3   0.002000      C D 
 1    3   0.000033        D E 
 6    3  -0.000000        D E 
10    3  -0.000333          E 
 4    3  -0.000633          E 
 





Appendix 7. Chapter Seven 
 
 
Figure A7.1: Fermentas  GeneRuler™ DNA ladder mix 10,000 bp and 3000 bp 
56 
7.1 Microsatellite analysis 




























































































































































270GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
280GACA 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
300GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 1 1 0 
320GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
350GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
390GACA 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
400GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
410GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 
430GACA 0 1 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
480GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
500GACA 1 0 0 1 1 1 1 1 0 0 1 1 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
530GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
550GACA 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
570GACA 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
580GACA 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
590GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
600GACA 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 0 0 
630GACA 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
670GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
700GACA 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 1 0 1 1 0 0 0 1 1 0 
720GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
750GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
790GACA 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 1 1 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 
800GACA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0 
810GACA 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
850GACA 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 





























































































































































900GACA 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 1 0 1 0 1 1 0 
950GACA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1000GACA 0 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
1050GACA 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1100GACA 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
1200GACA 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 
1250GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1300GACA 1 0 1 1 0 1 1 0 1 1 1 1 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1400GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 0 0 1 0 
1500GACA 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
1600GACA 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1700GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 1 0 
1800GACA 1 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 
1900GACA 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 1 1 1 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 1 0 
2000GACA 0 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2100GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 
2200GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 1 0 
2300GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2500GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2600GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2800GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 1 0 
2900GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3000GACA 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3100GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 1 0 
3200GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5000GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
400GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
480GTG 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
500GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 1 0 





























































































































































520GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
580GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
600 GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
700 GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
750GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
800GTG 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
900GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
950GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1000GTG 1 1 1 1 1 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 
1050GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
1100GTG 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 1 0 
1200GTG 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 
1230GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
1300GTG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1320GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
1400GTG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
1480GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 0 1 1 0 
1500GTG 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
1600 GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1700GTG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
1800GTG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1900GTG 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
2000GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
2200GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
2400GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
2500GTG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
2600GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
2700GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
2800GTG 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 1 1 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 





























































































































































3100GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3300GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3500GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3600GTG 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3700GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3800GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
4000GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4500GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5000GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
790CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
980CAT 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1400CAT 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 
1500CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
1600CAT 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
1650CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1700CAT 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2490CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2500CAT 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 
2700CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
2800CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3400CAT 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3500CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 1 1 0 











































































































































































































270GACA 0 0 0 0 0 0 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
280GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
300GACA 1 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
320GACA 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
350GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
390GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
400GACA 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 
410GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
430GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
480GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
500GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 
530GACA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
550GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
570GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
580GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
590GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
600GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
630GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
670GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
700GACA 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
720GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
750GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
790GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
800GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
810GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
850GACA 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
890GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
900GACA 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 




































































































































































































1000GACA 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1050GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1100GACA 1 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
1200GACA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
1250GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
1300GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 
1400GACA 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
1500GACA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
1600GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1700GACA 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1800GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1900GACA 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
2000GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
2100GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2200GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2300GACA 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2500GACA 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
2600GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
2800GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2900GACA 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3000GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 
3100GACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3200GACA 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5000GACA 0 0 0 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
400GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
480GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
500GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
510GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
520GTG 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 




































































































































































































600 GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
700 GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
750GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
800GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
900GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
950GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
1000GTG 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 
1050GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1100GTG 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 
1200GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1230GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1300GTG 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 
1320GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1400GTG 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1480GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1500GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 
1600 GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
1700GTG 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 
1800GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1900GTG 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
2000GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
2200GTG 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2400GTG 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
2500GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1 1 0 
2600GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2700GTG 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2800GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 1 1 1 0 1 1 0 
3000GTG 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3100GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 




































































































































































































3500GTG 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 
3600GTG 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3700GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3800GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4000GTG 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4500GTG 1 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5000GTG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
790CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 
980CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1400CAT 1 1 1 1 1 1 0 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 
1500CAT 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1600CAT 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1650CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1700CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2490CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 
2500CAT 1 1 1 1 1 1 0 1 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 
2700CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2800CAT 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3400CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 
3500CAT 1 0 1 1 1 1 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3700CAT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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7.2 RAPD Analysis  
Table A7.3: RAPD analysis - Pterostylis parviflora  
Fungal Strains PPA 0 PPA 1 PPA 2 PPA 3 PPA 4 PPA 5 PPA 6 PPA 7 
OPA1 850 1 1 0 1 0 0 1 1 
OPA1 1300 0 1 0 1 0 0 0 0 
OPA1 2000 0 1 0 1 0 0 0 0 
OPA1 2500 0 1 0 1 0 0 1 1 
OPA1 2800 0 1 0 1 0 0 0 1 
OPA1 3300 0 1 0 1 0 0 0 0 
OPA1 3500 0 1 0 1 0 0 1 1 
OPA3 900 0 1 0 1 1 1 0 0 
OPA3 1250 0 1 0 1 1 0 0 0 
OPA3 1400 0 1 0 1 1 1 0 0 
OPA3 1500 0 1 0 1 1 1 0 0 
OPA3 1900 0 1 0 1 1 0 0 0 
OPA3 2400 0 1 0 1 1 0 0 0 
OPA3 2800 1 1 1 1 1 1 1 0 
OPA3 3200 1 1 1 1 1 1 1 0 
OPA3 5000 0 1 0 1 1 0 0 0 
OPA3 6000 0 1 0 1 1 0 0 0 
OPA6 600 1 0 0 0 0 0 0 0 
OPA6 900 0 0 0 0 1 0 0 0 
OPA6 950 0 1 0 1 0 1 0 0 
OPA6 1100 0 1 0 1 1 1 1 1 
OPA6 1300 0 1 0 1 1 1 1 1 
OPA6 1400 0 0 0 1 0 0 0 0 
OPA6 1600 0 1 0 1 1 1 1 1 
OPA6 1800 1 1 1 1 1 1 1 1 
OPA6 1900 0 1 0 1 1 1 0 1 
OPA6 2300 0 1 0 1 1 1 1 1 
OPA6 2500 0 1 0 1 1 1 0 1 
OPA6 3000 0 1 1 1 1 1 1 1 
OPA6 3100 1 0 0 0 0 0 0 0 
OPA6 5000 0 1 0 1 1 1 0 1 
OPA7 300 0 0 0 0 0 1 0 0 
OPA7 500 0 1 0 1 1 1 0 0 
OPA7 650 0 0 0 1 0 0 0 0 
OPA7 750 0 1 0 0 0 0 0 0 
OPA7 800 1 0 0 0 0 1 0 0 
OPA7 900 1 1 0 1 0 0 0 0 
OPA7 1000 0 1 0 1 1 1 0 0 
OPA7 1190 1 1 0 1 1 1 1 1 
OPA7 1400 0 1 0 1 1 1 1 0 
OPA7 1500 0 1 0 1 1 1 1 1 
OPA7 1600 1 0 0 0 0 0 0 0 
OPA7 1800 0 0 0 1 1 1 0 0 
OPA7 2300 1 1 0 1 1 1 1 1 
OPA7 2500 1 1 0 1 1 1 1 1 
OPA7 3000 1 1 1 1 1 1 1 1 
OPA7 5000 0 1 0 1 1 1 0 0 
OPA8 650 1 0 0 0 0 0 0 0 
OPA8 800 0 0 0 1 0 0 0 0 
OPA8 850 0 0 0 1 0 0 0 0 
OPA8 900 1 0 0 0 0 0 0 0 
OPA8 950 0 1 0 1 1 1 0 0 
OPA8 1000 0 0 0 0 0 0 1 1 
OPA8 1200 1 1 1 1 1 1 1 1 
OPA8 1400 1 1 1 1 1 1 1 1 
OPA8 1700 0 1 0 1 1 1 0 0 
OPA8 1800 1 0 1 0 0 0 1 1 
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Fungal Strains PPA 0 PPA 1 PPA 2 PPA 3 PPA 4 PPA 5 PPA 6 PPA 7 
OPA8 1900 1 1 1 1 1 1 1 1 
OPA8 2000 1 1 1 1 1 1 1 1 
OPA8 2500 1 1 1 1 1 1 1 1 
OPA8 2700 0 1 0 1 1 0 0 0 
OPA8 3000 1 1 1 1 1 1 1 1 
OPA8 4000 0 1 0 1 1 0 0 0 
OPA8 5000 0 1 0 1 1 1 0 1 
OPA12 600 0 1 0 1 1 1 0 0 
OPA12 650 0 1 0 1 1 1 0 0 
OPA12 750 0 1 0 1 1 1 1 0 
OPA12 1000 1 1 0 1 1 1 1 0 
OPA12 1200 0 1 0 1 1 1 0 0 
OPA12 1500 0 1 0 1 1 1 1 0 
OPA12 1800 0 1 0 1 1 1 0 0 
OPA12 2000 0 1 1 1 1 1 1 0 
OPA12 2100 1 0 0 0 0 0 0 0 
OPA12 2500 1 1 1 1 1 1 1 0 
OPA12 3500 0 1 0 1 1 1 1 0 
OPA12 4000 0 1 0 0 1 1 0 0 
OPA12 5000 0 0 0 1 1 1 1 0 
OPA15 900 0 1 0 0 0 0 0 0 
OPA15 1000 0 1 0 1 1 1 0 0 
OPA15 1100 0 1 0 1 1 1 0 0 
1190 0 1 0 1 1 1 1 1 
OPA15 1200 0 1 0 1 1 1 1 1 
OPA15 1700 1 1 1 1 1 1 1 1 
OPA15 2300 1 1 1 1 1 1 1 1 
OPA15 3000 0 1 0 1 1 1 0 0 
OPA15 3100 0 1 0 1 1 1 0 0 
OPA15 3500 0 1 0 1 1 1 1 1 
OPA15 5000 1 1 1 1 1 1 1 1 
OPB2 350 1 0 1 0 0 0 0 0 
OPB2 360 0 0 0 0 0 0 1 0 
OPB2 490 1 1 0 1 1 1 1 1 
OPB2 600 1 1 0 0 0 1 0 0 
OPB2 650 1 1 0 0 0 0 0 0 
OPB2 700 0 0 0 1 1 0 0 0 
OPB2 790 1 1 1 1 0 1 1 1 
OPB2 800 1 0 0 0 1 0 0 0 
OPB2 890 0 1 0 0 0 0 0 1 
OPB2 950 1 0 0 0 0 0 0 0 
OPB2 1000 0 1 0 1 1 1 1 1 
OPB2 1050 0 0 0 1 1 0 0 0 
OPB2 1150 1 0 0 0 0 0 0 0 
OPB2 1200 0 1 1 1 1 1 1 1 
OPB2 1300 0 1 1 1 1 1 1 1 
OPB2 1500 1 1 1 1 1 1 1 1 
OPB2 1800 1 0 0 1 1 1 0 0 
OPB2 2600 1 1 1 1 1 1 1 1 
OPB2 3100 0 1 0 1 1 1 0 0 
OPB3 1100 0 1 0 1 1 1 0 0 
OPB3 1200 0 1 0 1 1 1 1 1 
OPB3 1300 0 1 0 1 1 1 0 0 
OPB3 1400 0 1 1 1 1 1 1 1 
OPB3 1500 1 1 1 1 1 1 1 1 
OPB3 2700 0 1 0 1 1 1 0 0 
OPB6 650 0 1 0 1 1 1 0 0 
OPB7 700 0 0 0 0 0 0 0 0 
OPB7 800 0 0 0 0 0 0 0 0 
OPB7 900 0 0 0 0 0 1 0 0 
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Fungal Strains PPA 0 PPA 1 PPA 2 PPA 3 PPA 4 PPA 5 PPA 6 PPA 7 
OPB7 1000 0 0 0 0 0 0 0 0 
OPB7 1050 0 1 0 1 1 1 1 1 
OPB7 1100 0 0 0 0 0 0 0 0 
OPB7 1200 1 1 1 1 1 1 1 1 
OPB7 1300 0 0 0 0 0 0 0 0 
OPB7 1400 0 0 0 0 0 0 0 0 
OPB7 1500 0 0 0 0 0 0 0 0 
OPB7 1600 1 1 1 1 1 1 1 1 
OPB7 1700 0 0 0 0 0 0 0 0 
OPB7 1800 1 1 1 1 1 1 1 1 
OPB7 1900 0 0 0 0 0 0 0 0 
OPB7 2000 1 1 1 1 1 1 1 1 
OPB7 2100 0 0 0 0 0 0 0 0 
OPB7 2200 0 0 0 0 0 0 0 0 
OPB7 2300 0 0 0 0 0 0 0 0 
OPB7 2400 0 0 0 0 0 0 0 0 
OPB7 2500 1 1 1 1 1 1 1 1 
OPB7 3000 1 1 1 1 1 1 1 1 
OPB7 4000 0 1 0 1 1 1 0 0 
OPB8 400 0 1 0 1 1 1 0 1 
OPB8 790 1 0 0 0 0 0 0 0 
OPB8 820 0 1 0 1 1 1 0 0 
OPB8 900 0 0 0 1 1 1 0 1 
OPB8 1000 1 1 1 1 1 1 1 1 
OPB8 1200 0 0 0 0 1 1 0 1 
OPB8 1500 0 1 0 1 1 1 0 1 
OPB8 1800 0 1 0 1 1 1 1 1 
OPB8 2000 0 1 0 1 1 1 0 0 
OPB8 2400 1 1 0 1 1 1 1 1 
OPB8 3000 1 0 0 0 0 0 0 0 
OPB8 4000 1 1 1 1 1 1 1 1 
OPB10 1200 0 1 0 1 1 1 1 1 
OPB10 1450 1 1 1 1 1 1 1 1 
OPB10 1700 0 1 0 1 1 0 0 0 
OPB10 2000 0 1 0 1 1 1 1 1 
OPB10 3000 0 1 0 1 1 1 1 1 
OPB10 3500 0 1 0 1 1 0 0 0 
OPB10 4000 0 1 0 1 1 0 0 0 
OPB10 4500 0 1 0 1 1 1 0 0 
OPB11 400 1 1 1 1 1 1 1 1 
OPB11 550 1 1 1 1 1 0 0 0 
OPB11 600 1 0 0 0 0 0 0 0 
OPB11 650 0 1 1 1 1 1 1 1 
OPB11 850 0 1 0 1 1 1 0 0 
OPB11 900 0 0 1 0 0 0 0 0 
OPB11 950 1 1 0 1 1 1 0 0 
OPB11 1000 0 0 1 0 0 0 0 0 
OPB11 1050 1 1 1 1 1 1 1 1 
OPB11 1190 0 1 1 1 1 1 1 1 
OPB11 1400 1 1 1 1 1 1 1 1 
OPB11 1700 1 1 1 1 1 1 1 1 
OPB11 1800 1 0 1 0 0 0 1 1 
OPB11 2000 0 0 1 0 0 0 0 0 
OPB11 2100 1 1 0 1 1 1 1 1 
OPB11 2300 1 1 1 1 1 1 1 1 
OPB11 3000 1 1 1 1 1 1 1 1 
OPB11 3200 0 1 0 1 1 1 1 0 
OPB13 400 0 0 1 0 0 0 0 0 
OPB13 500 1 1 1 1 1 1 1 1 
OPB13 800 0 1 1 1 1 1 1 1 
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Fungal Strains PPA 0 PPA 1 PPA 2 PPA 3 PPA 4 PPA 5 PPA 6 PPA 7 
OPB13 850 1 1 1 1 1 1 1 1 
OPB13 900 0 1 0 1 1 1 1 1 
OPB13 1000 1 0 1 0 0 0 1 1 
OPB13 1100 1 1 1 1 1 1 1 1 
OPB13 1200 1 1 1 1 1 1 1 1 
OPB13 1500 1 1 1 1 1 1 1 1 
OPB13 1800 1 1 1 1 1 1 1 1 
OPB13 2000 1 1 1 1 1 1 1 1 
OPB13 2800 1 1 1 1 1 1 1 1 
OPB13 3000 0 1 0 1 1 1 1 1 
OPB13 4000 1 1 1 1 1 1 1 1 
OPB19 700 0 1 0 1 1 1 0 0 
OPB19 1700 0 1 0 1 1 1 0 0 
OPB19 2000 0 1 0 1 1 1 0 0 
OPB19 2500 1 1 1 1 1 1 1 1 
OPB19 2900 0 1 0 1 1 1 0 0 
OPB19 4200 0 1 0 1 1 1 0 0 
OPB19 10000 0 1 0 1 1 1 0 0 
OPB20 250 1 1 0 1 1 0 0 0 
OPB20 420 1 1 1 1 1 1 1 0 
OPB20 1000 1 1 1 1 1 1 1 1 
OPB20 1100 0 1 0 0 1 1 0 0 
OPB20 1400 1 1 1 1 1 1 1 1 
OPB20 1700 1 1 1 1 1 1 1 1 
OPB20 2000 0 0 0 0 1 1 0 0 
OPB20 2400 0 0 0 0 1 0 0 0 
OPB20 3100 0 1 0 1 1 1 0 0 
OPB20 3500 1 1 0 1 1 1 0 0 
OPM2 330 1 0 0 0 0 0 0 0 
OPM2 490 0 1 0 0 0 0 0 0 
OPM2 500 0 0 0 1 1 1 0 0 
OPM2 590 1 0 0 0 0 0 0 0 
OPM2 650 1 0 0 0 0 0 0 0 
OPM2 700 0 1 0 1 1 1 1 1 
OPM2 780 1 1 1 1 1 1 1 1 
OPM2 890 0 1 0 0 0 0 0 0 
OPM2 900 0 0 0 0 0 0 0 0 
OPM2 1000 0 1 0 1 1 1 1 1 
OPM2 1100 0 1 0 1 1 1 1 1 
OPM2 1200 1 1 1 1 1 1 1 1 
OPM2 1300 0 0 0 0 0 0 0 0 
OPM2 1400 1 1 1 1 1 1 1 1 
OPM2 2600 0 1 0 1 1 1 1 0 
OPM2 3200 0 1 0 1 1 1 0 0 
OPM2 4500 0 1 0 1 1 1 0 0 
OPM2 8000 0 1 0 0 0 0 0 0 
OPM4 490 0 1 0 0 0 0 0 0 
OPM4 650 0 1 0 0 0 0 0 0 
OPM4 810 0 1 0 1 0 1 0 0 
OPM4 900 0 0 0 0 1 0 0 0 
OPM4 1000 0 1 0 1 1 1 0 1 
OPM4 1100 1 1 0 1 1 1 1 1 
OPM4 1190 0 1 0 0 0 0 0 0 
OPM4 1350 0 1 0 1 1 1 1 1 
OPM4 1500 0 1 0 1 1 1 1 1 
OPM4 1800 0 1 0 1 1 1 0 0 
OPM4 1900 0 1 0 1 1 1 0 0 
OPM4 2000 0 1 0 1 1 1 1 1 
OPM4 2400 0 1 0 1 1 1 0 0 
OPM4 2500 1 1 0 1 1 1 1 1 
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Fungal Strains PPA 0 PPA 1 PPA 2 PPA 3 PPA 4 PPA 5 PPA 6 PPA 7 
OPM4 2900 0 1 0 1 1 1 0 1 
OPM4 3000 0 1 0 1 1 1 0 1 
OPM4 3500 1 1 0 1 1 1 1 1 
OPM5 600 1 1 0 1 1 1 1 1 
OPM5 1000 0 1 0 1 1 1 0 0 
OPM5 1100 0 1 0 0 0 0 0 0 
OPM5 1200 0 0 0 1 1 1 1 1 
OPM5 1350 0 1 0 1 1 1 0 0 
OPM5 1600 1 1 0 1 1 1 1 1 
OPM5 1800 1 1 0 1 1 1 1 1 
OPM5 2000 0 1 0 1 1 1 1 1 
OPM5 2300 1 1 0 1 1 1 0 0 
OPM5 2500 0 0 0 0 0 0 1 1 
OPM5 3000 1 1 0 1 1 1 1 1 
OPM5 3500 0 1 0 1 1 1 0 0 
OPM5 4000 0 0 0 0 0 0 0 1 
OPM5 4500 0 1 0 1 1 1 1 1 
OPM6 1500 0 1 0 1 1 1 0 0 
OPM6 1800 0 1 0 1 1 1 1 1 
OPM8 500 1 1 1 1 1 1 1 1 
OPM8 800 0 1 0 1 1 1 0 1 
OPM8 910 0 1 0 1 1 1 1 1 
OPM8 1000 1 1 1 1 1 1 1 1 
OPM8 1200 1 1 1 1 1 1 1 1 
OPM8 2800 0 0 0 1 1 1 0 1 
OPM8 3000 0 1 0 0 0 0 1 0 
OPM8 3500 1 1 1 1 1 1 1 1 
OPM13 900 0 1 0 1 1 1 0 1 
OPM13 1000 0 1 0 1 1 1 1 1 
OPM13 1500 0 1 0 1 1 1 1 1 
OPM13 1800 0 1 0 1 1 1 1 1 
OPM13 2200 0 1 0 1 1 1 1 1 
OPM13 2500 0 1 0 1 1 1 0 0 
OPM13 3700 0 1 0 1 1 1 1 1 
OPM13 4700 0 1 0 1 1 1 0 0 
OPM14 1250 0 1 0 1 1 0 0 0 
OPM14 1400 0 1 0 0 0 0 0 0 
OPM14 2600 0 1 0 1 1 1 0 1 
OPM14 3500 0 1 0 1 1 0 0 0 
OPM16 1000 0 1 0 1 1 1 0 0 
OPM16 1050 0 1 0 1 1 1 0 0 
OPM16 1300 0 1 0 1 1 1 0 0 
OPM16 1500 0 1 0 1 1 1 0 0 
OPM16 1700 0 1 0 1 1 1 0 0 
OPM16 1900 0 1 0 1 1 1 0 0 
OPM16 2400 0 1 0 1 1 1 0 0 
OPM16 2700 0 1 0 1 1 0 0 0 
OPM16 3500 0 1 0 1 1 0 0 0 
OPM16 5000 0 1 0 1 1 0 0 0 
OPM18 320 1 1 0 1 0 0 0 0 
OPM18 500 1 1 1 1 1 1 1 1 
OPM18 650 1 1 1 1 1 1 1 1 
OPM18 750 1 0 1 1 1 0 1 1 
OPM18 800 0 1 0 0 0 1 0 0 
OPM18 900 1 1 0 1 1 1 0 0 
OPM18 1190 1 1 0 0 0 0 0 0 
OPM18 1300 1 1 0 1 1 1 0 0 
OPM18 1800 0 1 0 1 1 1 1 1 
OPM18 2000 1 0 0 1 1 0 1 1 
OPM18 2500 0 1 0 1 1 1 1 1 
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Fungal Strains PPA 0 PPA 1 PPA 2 PPA 3 PPA 4 PPA 5 PPA 6 PPA 7 
OPM18 3000 0 1 0 1 1 1 0 1 
OPM19 400 0 1 0 0 0 0 0 0 
OPM19 450 1 1 1 1 1 1 1 1 
OPM19 500 0 0 0 0 0 0 0 0 
OPM19 550 1 1 1 1 1 1 1 1 
OPM19 600 0 1 1 1 1 0 0 0 
OPM19 750 1 1 1 1 1 1 0 0 
OPM19 800 0 0 0 0 0 0 0 0 
OPM19 850 1 1 1 1 1 1 1 1 
OPM19 1190 1 0 0 0 0 1 0 0 
OPM19 1200 0 0 0 0 0 0 0 0 
OPM19 1250 0 0 0 0 0 0 0 0 
OPM19 1300 1 1 1 1 1 1 0 0 
OPM19 1400 0 0 0 0 0 0 1 1 
OPM19 1500 1 1 1 1 1 1 1 1 
OPM19 1800 1 1 1 1 1 1 1 1 
OPM19 1850 0 0 0 0 0 0 0 0 
OPM19 1900 1 1 1 1 1 0 0 0 
OPM19 2500 1 1 1 1 1 1 1 1 




Table A7.4: RAPD analysis - Thelymitra epipactoides 
Fungal Strains TE 0 TE 1 TE 2 TE 4 TE 5 TE 6 TE 8 TE 9 TE 10 TE 11 
OPA7 870 0 0 0 1 0 0 0 0 1 0 
OPA7 890 1 1 0 1 0 1 1 1 0 0 
OPA7 1050 1 1 0 1 1 1 1 1 1 1 
OPA7 1100 1 1 1 1 1 1 1 1 1 1 
OPA7 1200 1 0 0 1 0 1 0 1 1 1 
OPA7 1400 1 1 1 1 1 1 1 1 1 1 
OPA7 2100 1 1 0 1 1 1 1 1 0 1 
OPA7 2300 0 0 0 1 1 1 1 1 0 1 
OPA7 2500 0 0 0 1 1 1 1 1 0 1 
OPA7 2600 1 1 1 0 0 0 0 0 1 0 
OPA7 2900 1 1 1 1 1 1 1 1 1 1 
OPA7 3500 1 1 1 1 1 1 1 1 1 1 
OPA5 550 0 1 0 0 0 1 1 1 0 1 
OPA5 700 0 1 0 0 0 1 1 1 0 1 
OPA5 1100 0 1 0 0 0 1 1 1 0 1 
OPA5 1400 0 1 0 0 1 1 1 1 0 1 
OPA5 1500 0 0 0 0 1 0 0 0 0 0 
OPA5 1800 0 1 0 0 1 1 1 1 0 1 
OPA5 1900 0 1 0 0 1 1 1 1 0 1 
OPA5 2000 0 1 0 0 0 1 1 1 0 1 
OPA5 2500 0 1 0 0 0 1 1 1 0 1 
OPA5 3500 0 1 0 0 0 1 1 1 0 1 
OPA8 690 0 0 0 0 0 1 1 1 0 0 
OPA8 900 0 0 0 0 0 1 1 1 0 0 
OPA8 1050 0 0 0 0 0 1 0 0 0 0 
OPA8 1100 0 1 0 0 0 1 0 0 0 0 
OPA8 1400 0 1 0 0 0 1 1 1 0 1 
OPA8 1600 1 0 0 0 1 1 1 1 0 1 
OPA8 2100 0 1 0 0 0 0 1 1 0 1 
OPA8 2200 0 1 0 0 1 1 1 1 0 1 
OPA8 2500 0 1 0 0 1 1 1 1 0 1 
OPA8 2900 0 1 0 1 1 1 1 1 1 1 
OPA8 3000 0 1 0 0 1 1 1 0 0 1 
OPA10 1700 0 1 0 0 0 1 1 0 0 0 
OPA10 2400 0 1 0 0 1 1 1 0 0 0 
OPA10 2500 1 1 0 0 1 1 1 1 0 1 
OPA10 3000 1 1 1 1 1 1 1 1 0 1 
OPA10 3500 1 1 1 1 1 1 1 1 0 1 
OPA11 450 1 1 0 1 1 1 1 0 0 0 
OPA11 700 0 0 0 1 0 1 1 0 1 0 
OPA11 1100 1 1 1 1 1 1 1 1 1 1 
OPA11 1300 1 1 1 1 1 1 1 1 1 1 
OPA11 1400 1 1 1 1 1 1 1 1 1 1 
OPA11 1900 0 1 0 0 1 1 1 1 0 1 
OPA11 2400 1 1 1 1 1 1 1 1 1 1 
OPA11 3000 0 1 0 1 1 1 1 1 0 0 
OPA11 4000 0 0 0 0 1 1 1 1 0 0 
OPA11 5000 0 0 0 0 0 1 1 0 0 0 
OPA18 690 0 1 0 0 0 1 1 0 0 0 
OPA18 790 1 1 1 1 1 1 1 1 1 1 
OPA18 1050 1 1 1 1 1 1 1 1 1 1 
OPA18 1180 1 1 1 1 1 1 1 1 1 1 
OPA18 1200 1 1 1 1 1 1 1 1 1 1 
OPA18 1490 1 1 1 1 1 1 1 1 1 1 
OPA18 1700 1 1 1 1 1 1 1 1 1 1 
OPA18 1900 1 1 0 1 1 1 0 1 0 0 
OPA18 2000 1 1 1 1 1 1 1 1 1 1 
OPA18 2300 1 1 1 1 1 1 1 1 1 1 
OPA18 2400 1 1 1 1 1 1 1 1 1 1 
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Fungal Strains TE 0 TE 1 TE 2 TE 4 TE 5 TE 6 TE 8 TE 9 TE 10 TE 11 
OPA18 3000 1 1 1 1 1 1 1 1 1 1 
OPA18 3200 1 1 1 1 1 1 1 1 1 1 
OPA18 3600 0 1 0 0 1 1 1 1 0 0 
OPA18 5500 1 1 0 0 1 1 1 1 0 0 
OPA19 550 0 0 0 0 0 0 0 0 1 0 
OPA19 650 0 0 0 0 0 0 1 0 0 0 
OPA19 700 0 1 0 0 0 1 1 1 0 0 
OPA19 900 1 1 0 0 1 1 1 1 0 1 
OPA19 1000 1 1 1 1 1 1 1 1 1 1 
OPA19 1200 1 1 1 1 1 1 1 1 1 1 
OPA19 1300 1 1 1 1 1 1 1 1 1 1 
OPA19 1400 1 1 1 1 1 1 1 1 1 1 
OPA19 1800 1 1 0 0 1 1 1 1 0 1 
OPA19 2300 1 1 0 0 1 1 1 1 0 1 
OPA19 2500 1 1 0 0 1 1 1 1 0 1 
OPA19 4000 0 1 0 0 0 1 1 1 0 1 
OPA20 700 0 0 0 0 0 1 1 0 0 0 
OPA20 790 1 1 1 1 1 1 1 1 1 1 
OPA20 1300 0 1 0 0 1 1 1 1 0 1 
OPA20 1600 0 0 0 0 0 1 0 0 0 0 
OPA20 1700 0 0 0 0 1 1 1 1 0 1 
OPA20 2100 0 1 0 0 0 1 0 0 0 0 
OPA20 2400 0 1 0 0 0 1 1 1 0 1 
OPA20 2500 0 1 0 0 0 1 1 1 0 1 
OPA20 2900 0 1 1 1 1 1 1 1 0 1 
OPA20 3490 0 0 0 1 1 1 1 1 0 1 
OPA20 3500 0 1 0 0 0 0 0 0 0 0 
OPA20 4500 0 1 0 0 0 1 1 1 0 0 
OPB3 390 0 1 0 0 0 0 0 0 0 0 
OPB3 400 0 0 0 1 0 0 0 0 0 0 
OPB3 550 0 0 0 0 0 1 0 0 0 0 
OPB3 600 0 0 0 0 0 1 1 1 0 1 
OPB3 650 1 1 0 1 0 0 0 0 0 0 
OPB3 900 0 0 0 0 0 0 1 0 0 0 
OPB3 1000 0 1 0 0 0 0 0 0 0 0 
OPB3 1100 0 1 0 0 0 0 0 0 0 0 
OPB3 1200 0 0 0 1 0 0 0 1 0 0 
OPB3 1300 0 1 0 1 0 1 1 1 0 1 
OPB3 1350 0 0 0 0 0 0 0 0 0 1 
OPB3 1400 0 1 0 1 0 1 1 1 0 1 
OPB3 1500 0 1 0 0 0 0 0 0 0 0 
OPB3 1700 1 1 1 1 1 1 1 1 1 1 
OPB3 2400 0 1 0 0 0 0 1 1 0 1 
OPB3 2600 0 1 0 0 0 0 1 1 0 0 
OPB3 3000 0 1 1 1 1 1 1 1 0 1 
OPB3 3200 0 0 0 0 0 0 1 0 0 0 
OPB3 3500 0 0 0 0 0 0 0 0 0 1 
OPB3 4000 1 1 1 1 1 1 1 1 0 1 
OPB8 690 0 0 0 0 0 0 0 0 1 0 
OPB8 1000 0 1 0 0 1 1 1 0 0 0 
OPB8 1100 1 1 1 1 1 1 1 1 0 0 
OPB8 1200 0 1 0 0 0 0 1 1 0 0 
OPB8 1400 0 1 0 1 0 1 1 1 0 0 
OPB8 1500 1 1 0 1 1 1 1 1 0 1 
OPB8 1700 1 1 1 0 0 1 1 1 0 1 
OPB8 1800 0 0 0 1 1 0 0 0 1 0 
OPB8 1900 1 1 1 1 1 1 1 1 1 1 
OPB8 3000 1 1 1 1 1 1 1 1 0 1 
OPB8 3600 1 1 1 1 1 1 1 1 0 1 
OPB8 3700 0 0 1 1 0 0 0 0 0 0 
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Fungal Strains TE 0 TE 1 TE 2 TE 4 TE 5 TE 6 TE 8 TE 9 TE 10 TE 11 
OPB14 700 0 0 0 0 0 1 1 1 0 1 
OPB14 1400 0 0 0 0 0 0 1 1 0 0 
OPB14 2200 0 0 0 0 0 1 1 1 0 1 
OPB14 3000 0 0 0 0 1 1 1 1 0 1 
OPB15 250 0 0 1 1 0 0 0 0 1 0 
OPB15 350 1 1 1 1 1 1 1 1 1 1 
OPB15 450 1 1 1 1 1 1 1 1 1 1 
OPB15 590 1 1 1 1 1 1 1 1 1 1 
OPB15 750 1 1 1 1 1 1 1 1 1 1 
OPB15 800 1 1 1 1 1 1 1 1 1 1 
OPB15 900 0 0 0 0 0 0 0 0 1 0 
OPB15 1000 1 1 1 1 1 1 1 1 1 1 
OPB15 1100 1 1 1 1 1 1 1 1 1 1 
OPB15 1200 0 0 0 0 0 0 1 1 1 1 
OPB15 1400 1 1 1 1 1 1 1 1 1 1 
OPB15 1500 1 1 1 1 1 1 1 1 1 1 
OPB15 1700 1 1 1 1 1 1 1 1 1 1 
OPB15 1800 1 1 1 1 1 1 1 1 1 1 
OPB15 2200 1 1 1 1 1 1 1 1 1 1 
OPB15 2700 1 1 1 1 1 1 1 1 1 1 
OPB15 4500 0 0 0 0 0 1 1 1 0 1 
OPB18 190 0 0 0 1 0 0 0 0 0 0 
OPB18 280 0 0 0 1 0 0 0 0 1 0 
OPB18 290 0 0 1 0 0 0 0 0 0 0 
OPB18 400 0 0 0 1 0 0 0 0 0 0 
OPB18 450 1 1 1 1 1 1 1 1 1 1 
OPB18 500 0 0 1 1 0 0 0 0 0 0 
OPB18 590 1 0 0 0 0 0 0 0 0 0 
OPB18 600 0 1 0 0 1 1 0 1 0 0 
OPB18 700 0 0 0 0 0 1 0 0 0 0 
OPB18 800 1 1 1 1 1 1 1 1 1 1 
OPB18 900 1 1 1 1 1 1 1 1 1 1 
OPB18 1190 1 1 1 1 1 1 1 1 1 1 
OPB18 1300 1 1 1 1 1 1 1 1 1 1 
OPB18 1400 1 1 1 1 1 1 1 1 1 1 
OPB18 1700 1 1 1 1 1 1 1 1 1 1 
OPB18 2100 1 1 1 1 1 1 1 1 1 1 
OPB18 2700 1 1 1 1 1 1 1 1 1 1 
OPB18 3000 1 1 1 1 1 1 1 1 1 1 
OPB20 500 0 0 0 0 0 0 0 1 0 0 
OPB20  700 0 0 0 0 0 0 0 0 1 0 
OPB20 750 0 1 0 0 1 1 1 1 0 1 
OPB20 800 0 1 0 0 0 1 0 0 0 1 
OPB20 1050 0 0 1 0 0 0 0 0 0 0 
OPB20 1000 0 1 0 0 1 0 1 1 0 1 
OPB20 1100 0 0 0 0 0 1 1 0 0 0 
OPB20 1300 1 1 1 1 1 1 1 1 0 1 
OPB20 1500 1 1 1 1 1 1 1 1 1 1 
OPB20 1800 1 1 1 1 1 1 1 1 1 1 
OPB20 2200 1 1 1 0 1 1 1 1 1 1 
OPB20 2400 0 0 0 0 0 0 1 0 0 0 
OPB20 2500 0 1 0 0 1 1 1 1 0 1 
OPB20 3000 0 1 0 1 1 1 1 1 0 1 
OPB20 3700 0 1 0 0 1 1 1 1 0 1 
OPM12 1050  1 1 0 1 1 1 1 1 0 1 
OPM12 1100 1 1 0 1 1 1 1 1 0 1 
OPM12 1400 1 1 0 1 1 1 1 1 0 1 
OPM12 1900 1 1 0 1 1 1 1 1 0 1 
OPM12 2400 1 1 0 1 1 1 1 1 0 1 
OPM12 2500 1 1 0 1 1 1 1 1 0 1 
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Fungal Strains TE 0 TE 1 TE 2 TE 4 TE 5 TE 6 TE 8 TE 9 TE 10 TE 11 
OPM12 2900 1 1 0 1 1 1 1 1 0 1 
OPM4 680 1 1 0 0 0 1 1 0 0 0 
OPM4 1200 0 1 0 0 0 1 1 0 0 1 
OPM4 1300 0 1 0 0 0 1 1 0 0 1 
OPM4 1400 0 1 0 0 0 1 1 0 0 1 
OPM4 2000 1 1 0 0 0 1 1 1 0 1 
OPM4 2300 1 1 0 1 0 1 1 1 1 1 
OPM4 2500 1 1 0 0 0 1 1 1 0 1 
OPM4 3000 0 1 0 0 0 1 1 1 0 1 
OPM4 3500 1 1 1 1 0 1 1 1 1 1 
OPM4 4000 0 1 0 0 0 1 1 1 0 1 
OPM6 610 0 1 0 0 0 0 0 0 0 0 
OPM6 1100 1 1 0 1 1 1 1 1 1 1 
OPM6 1300 1 1 1 1 1 1 1 1 0 1 
OPM6 1400 0 0 0 0 0 0 1 1 1 0 
OPM6 1900 0 1 0 0 0 1 0 1 0 1 
OPM6 2000 1 1 1 1 1 1 1 1 1 1 
OPM6 2500 0 1 0 0 1 1 0 1 0 1 
OPM6 3000 1 1 1 1 1 1 1 1 1 1 
OPM5 320 1 1 0 1 1 1 1 1 1 1 
OPM5 610 1 1 0 1 1 1 1 1 1 1 
OPM5 750 1 1 0 1 0 1 1 0 0 0 
OPM5 810 0 1 0 0 0 1 1 0 0 0 
OPM5 920 0 0 0 0 0 1 1 0 0 0 
OPM5 1300 0 0 0 1 0 0 0 0 0 0 
OPM5 1400 0 1 0 0 0 0 1 0 0 1 
OPM5 1600 0 1 0 0 0 1 1 0 0 0 
OPM5 1900 1 1 0 0 1 1 1 1 0 1 
OPM5 2100 0 1 0 0 1 1 1 1 0 1 
OPM5 2200 0 0 0 0 0 0 1 0 0 0 
OPM5 3000 0 1 0 0 0 1 1 1 0 1 
OPM5 3500 0 1 0 0 1 1 1 1 1 1 
OPM7 250 0 0 0 1 0 0 0 0 0 0 
OPM7 300 1 0 0 0 0 0 0 0 0 0 
OPM7 400 0 0 1 0 0 0 0 0 0 0 
OPM7 480 1 1 0 1 1 1 1 1 1 1 
OPM7 650 1 1 1 1 1 1 1 1 1 1 
OPM7 1000 1 1 1 1 1 1 1 1 1 1 
OPM7 1300 1 1 1 1 1 1 1 1 1 1 
OPM7 1600 1 1 1 1 1 1 1 1 1 1 
OPM7 2800 1 1 1 1 1 1 1 1 1 1 
OPM7 3500 1 1 1 1 1 1 1 1 1 1 
OPM8 350 0 0 0 1 0 0 0 0 0 0 
OPM8 500 0 0 1 0 0 0 0 0 0 0 
OPM8 550 1 1 1 1 1 1 1 1 1 0 
OPM8 650 1 1 1 1 1 1 1 1 0 0 
OPM8 750 1 1 0 0 0 1 1 1 0 0 
OPM8 900 1 1 1 1 1 1 1 1 0 0 
OPM8 1200 1 1 1 1 1 1 1 1 1 0 
OPM8 1300 0 1 0 0 0 0 0 1 0 0 
OPM8 1400 0 0 0 0 1 0 0 0 0 0 
OPM8 1500 0 1 0 1 0 0 1 1 0 0 
OPM8 1600 1 0 0 0 0 0 0 0 0 0 
OPM8 1800 1 1 0 0 0 1 1 1 0 0 
OPM8 1900 0 0 0 1 0 0 1 1 1 0 
OPM8 2200 1 0 0 0 0 0 0 0 0 0 
OPM8 2700 0 1 1 1 1 1 1 1 1 0 
OPM8 3400 0 1 0 0 1 1 1 1 0 0 
OPM8 4000 0 1 0 0 1 1 1 1 0 0 
OPM13 1000 0 1 0 0 0 0 1 1 0 0 
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Fungal Strains TE 0 TE 1 TE 2 TE 4 TE 5 TE 6 TE 8 TE 9 TE 10 TE 11 
OPM13 1100 1 1 0 1 1 1 1 1 0 1 
OPM13 1200 1 1 1 1 1 1 1 1 1 1 
OPM13 1400 1 1 1 1 1 1 1 1 1 1 
OPM13 1500 0 1 0 0 0 1 1 1 0 0 
OPM13 1800 1 1 1 1 1 1 1 1 1 1 
OPM13 2100 1 1 0 0 0 1 1 1 0 1 
OPM13 2300 1 1 0 1 0 1 1 1 0 1 
OPM13 2900 1 1 1 1 1 1 1 1 1 1 
OPM13 3100 1 1 0 1 1 1 1 1 1 1 
OPM13 4200 0 1 0 0 0 0 0 0 0 0 
OPM14 1250 0 1 0 0 0 0 1 1 0 1 
OPM14 1450 1 1 0 0 1 0 1 1 0 1 
OPM14 1700 0 0 0 0 0 0 1 1 0 0 
OPM14 1800 1 1 0 0 1 0 1 1 0 1 
OPM14 2000 0 1 0 0 0 0 1 1 0 1 
OPM14 3500 0 1 0 0 0 0 1 1 0 1 
OPM15 1600 0 1 0 0 0 1 1 1 0 1 
OPM15 1800 0 1 0 0 0 1 1 1 0 0 
OPM15 2000 0 1 0 0 0 0 0 0 0 0 
OPM15 2200 0 0 0 0 0 0 1 1 0 1 
OPM15 2500 1 1 0 0 1 1 1 1 0 1 
OPM15 3000 1 1 0 0 1 1 1 1 0 1 
OPM15 5500 1 1 0 0 1 0 1 1 0 1 
OPM16 1000 0 0 0 0 0 0 1 0 0 0 
OPM16 1300 1 1 1 1 1 1 1 1 1 1 
OPM16 1700 0 1 0 0 1 1 1 1 0 1 
OPM16 2200 1 1 1 1 1 1 1 1 1 1 
OPM16 2700 1 1 0 0 1 1 1 1 0 1 
OPM16 4200 0 1 0 0 0 0 1 0 0 0 
OPM17 1050 0 1 0 0 0 1 1 1 0 1 
OPM17 1100 1 1 1 1 1 1 1 1 1 1 
OPM17 1200 1 1 1 0 1 1 1 1 0 1 
OPM17 1500 1 1 0 0 1 1 1 1 0 1 
OPM17 1800 0 0 0 0 0 1 0 0 0 1 
OPM17 2000 0 0 0 0 0 1 1 1 0 1 
OPM17 2500 1 1 1 1 1 1 1 1 1 1 
OPM17 7000 0 0 0 0 0 1 1 1 0 0 
OPM20 650 1 1 0 1 0 1 0 1 1 0 
OPM20 1700 0 1 1 1 0 0 0 0 0 0 
OPM20 2000 1 1 1 1 1 1 0 1 1 1 
OPM20 4000 1 1 1 1 1 1 0 1 1 1 
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Table A7.5: RAPD analysis - Caladenia amoena 
Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPA1 550 0 1 1 1 0 0 0 0 0 0 
OPA1 740 0 0 0 1 1 0 1 0 0 0 
OPA1 750 0 1 1 0 0 0 0 0 0 0 
OPA1 800 0 1 0 0 1 0 0 0 0 0 
OPA1 990 0 0 1 0 1 0 0 0 0 0 
OPA1 1000 0 0 1 0 0 0 0 0 0 0 
OPA1 1050 0 1 0 0 0 0 0 0 0 0 
OPA1 1100 0 1 1 1 1 0 1 1 0 1 
OPA1 1230 0 0 1 0 0 0 1 0 0 0 
OPA1 1300 0 0 0 0 1 0 0 0 0 0 
OPA1 1480 0 0 0 0 0 0 1 0 0 0 
OPA1 1500 0 0 1 0 0 0 0 0 0 0 
OPA1 1600 0 0 1 0 1 0 0 0 0 0 
OPA1 1800 0 0 0 0 1 0 0 0 0 0 
OPA1 2000 0 1 1 0 1 0 0 0 0 0 
OPA1 2400 0 0 1 0 1 0 0 0 0 0 
OPA1 2500 0 0 1 0 1 0 0 0 0 0 
OPA1 3000 0 0 1 0 1 0 0 0 0 0 
OPA1 4500 0 0 1 0 1 0 0 0 0 0 
OPA1 5000 0 0 1 0 1 0 0 0 0 0 
OPA6 290 0 1 0 0 0 0 0 0 0 0 
OPA6 300 0 0 0 1 0 0 0 0 0 0 
OPA6 320 0 0 0 0 0 0 0 1 0 0 
OPA6 420 0 0 0 0 0 0 0 1 0 0 
OPA6 500 0 1 1 1 1 0 1 1 0 0 
OPA6 600 0 1 0 1 1 0 0 0 0 0 
OPA6 800 0 1 1 0 1 0 0 0 0 0 
OPA6 900 0 1 1 0 1 0 0 0 0 0 
OPA6 1180 0 0 0 0 1 0 0 0 0 0 
OPA6 1300 0 1 0 1 1 1 0 0 0 0 
OPA6 1400 0 1 1 0 1 0 0 0 0 0 
OPA6 1700 0 1 1 1 1 1 1 0 0 0 
OPA6 2000 0 1 1 0 1 0 0 0 0 0 
OPA6 2400 0 1 1 0 1 0 0 0 0 0 
OPA6 3000 0 0 1 0 1 0 0 0 0 0 
OPA7 350 0 1 1 1 1 1 1 1 0 1 
OPA7 450 0 1 1 1 1 0 0 1 0 0 
OPA7 520 0 0 0 0 0 0 0 1 0 1 
OPA7 550 0 1 0 1 1 0 0 0 0 0 
OPA7 600 0 0 0 0 0 0 0 1 0 0 
OPA7 620 0 1 0 1 1 1 0 0 0 0 
OPA7 700 0 0 0 0 0 0 0 1 0 0 
OPA7 790 0 1 1 1 1 0 1 1 0 0 
OPA7 800 0 1 1 1 1 1 0 0 0 0 
OPA7 1000 0 1 1 1 1 1 1 1 0 0 
OPA7 1050 0 0 0 0 1 0 0 0 0 0 
OPA7 1200 0 0 1 1 1 0 1 1 0 0 
OPA7 1300 0 1 1 1 1 1 1 0 0 0 
OPA7 1510 0 1 1 1 1 0 1 1 0 0 
OPA7 1600 0 0 0 0 0 0 0 0 0 1 
OPA7 1900 0 1 0 1 0 0 0 0 0 0 
OPA7 2200 0 1 1 0 1 0 0 0 0 0 
OPA7 2700 0 1 1 0 1 0 0 0 0 0 
OPA7 3000 0 0 1 0 0 0 0 0 0 0 
OPA8 200 0 1 0 1 0 0 0 1 0 0 
OPA8 260 0 0 0 1 0 0 0 1 0 1 
OPA8 300 0 1 0 0 0 0 0 0 0 0 
OPA8 310 0 0 0 0 0 1 0 0 0 0 
OPA8 380 0 1 1 1 1 1 1 1 0 1 
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Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPA8 400 0 0 0 0 0 0 0 0 0 1 
OPA8 490 0 1 1 1 1 1 1 1 0 1 
OPA8 520 0 1 1 1 1 1 1 1 0 1 
OPA8 600 0 1 0 1 0 1 0 0 0 0 
OPA8 630 0 0 0 1 0 0 0 0 0 0 
OPA8 700 0 0 1 0 0 1 0 0 0 0 
OPA8 800 0 1 1 1 1 1 1 1 0 1 
OPA8 900 0 1 1 1 1 1 1 1 0 1 
OPA8 990 0 0 0 0 0 1 0 1 0 0 
OPA8 1000 0 0 1 0 0 1 0 1 0 0 
OPA8 1100 0 1 0 1 1 0 1 0 0 0 
OPA8 1200 0 0 1 1 1 1 1 0 0 0 
OPA8 1350 0 0 1 1 1 1 1 1 0 0 
OPA8 1450 0 1 1 0 0 0 0 0 0 0 
OPA8 1600 1 1 1 1 1 1 1 1 0 0 
OPA8 1800 0 1 1 1 1 1 1 0 0 1 
OPA8 1900 0 0 1 0 0 0 0 0 0 0 
OPA8 2000 0 1 1 1 1 1 1 1 0 1 
OPA8 2300 0 0 1 0 0 0 0 0 0 0 
OPA8 2700 0 0 1 0 1 1 1 0 0 0 
OPA8 3000 0 0 1 0 0 1 1 0 0 0 
OPA8 4500 0 0 1 0 0 0 0 0 0 0 
OPA9 270 0 1 0 1 1 1 0 1 0 0 
OPA9 450 0 1 0 1 0 1 0 1 0 0 
OPA9 600 1 1 1 1 1 1 1 1 0 1 
OPA9 730 0 1 1 1 1 1 0 1 0 0 
OPA9 1050 1 1 1 1 1 1 1 1 0 0 
OPA9 1180 1 1 1 1 1 1 1 1 0 1 
OPA9 1250 1 1 1 1 1 1 1 1 0 1 
OPA9 1400 0 1 1 0 1 1 0 0 0 0 
OPA9 1600 0 1 1 1 1 1 1 1 0 0 
OPA9 1800 0 1 1 1 1 1 1 0 0 0 
OPA9 2000 0 1 1 0 1 0 0 0 0 0 
OPA9 2400 0 1 1 0 1 1 0 1 0 0 
OPA9 2800 0 0 1 0 1 0 0 0 0 0 
OPA9 3200 1 1 1 0 1 1 1 0 0 0 
OPA10 1100  0 1 0 0 1 0 0 0 0 0 
OPA10 1350 0 1 1 0 1 0 0 0 0 0 
OPA10 1500 0 1 1 1 1 0 1 1 0 0 
OPA10 1800 0 1 1 0 1 0 0 0 0 0 
OPA10 1900 0 1 1 0 1 0 0 0 0 0 
OPA10 2200 0 1 1 0 1 0 0 0 0 0 
OPA10 2500 0 1 1 0 1 0 0 0 0 0 
OPA10 4000 0 0 1 0 1 0 0 0 0 0 
OPA11 490 0 1 1 1 1 1 1 1 0 1 
OPA11 890 0 1 1 1 1 1 1 1 0 1 
OPA11 1000 0 1 1 1 1 1 1 1 0 1 
OPA11 1200 0 1 1 1 1 1 1 1 0 1 
OPA11 1350 0 1 1 1 1 1 1 1 0 1 
OPA11 1700 0 1 1 1 1 1 1 0 0 0 
OPA11 2000 0 0 0 0 0 1 0 0 0 0 
OPA11 2100 0 0 1 0 1 0 0 0 0 0 
OPA11 2500 0 1 1 0 1 1 1 0 0 0 
OPA11 3000 0 0 1 0 1 0 0 0 0 0 
OPA13 500 0 1 0 0 0 0 0 0 0 0 
OPA13  830 0 1 0 0 0 0 1 0 0 0 
OPA13 900 0 1 1 0 0 1 1 0 0 0 
OPA13 1000 0 1 0 0 0 0 0 0 0 0 
OPA13 1100 0 1 0 0 0 1 1 0 0 0 
OPA13 1180 0 1 0 0 0 0 1 0 0 0 
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Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPA13 1200 0 0 1 0 0 0 0 0 0 0 
OPA13 1300 0 0 0 1 0 0 0 0 0 0 
OPA13 1400 0 1 1 0 1 1 1 0 0 0 
OPA13 1600 0 1 0 0 0 0 0 0 0 0 
OPA13 1700 1 1 1 1 1 1 1 1 0 0 
OPA13 2100 0 1 0 0 1 0 0 0 0 0 
OPA13 2500 1 1 1 0 1 1 1 0 0 0 
OPA13 3000 1 1 1 0 1 1 1 0 0 0 
OPA13 3200 0 1 1 1 1 1 1 1 0 0 
OPA14 990 0 0 1 0 0 0 0 0 0 0 
OPA14 1700 0 1 1 0 1 0 0 0 0 0 
OPA15 380 0 1 1 1 1 0 0 1 0 0 
OPA15 700 0 1 1 1 1 1 1 1 0 1 
OPA15 1200 0 1 1 1 1 1 1 0 0 0 
OPA15 1500 0 0 1 0 0 0 0 0 0 0 
OPA15 1520 0 0 0 0 0 0 1 0 0 0 
OPA15 1800 0 1 1 0 1 0 0 0 0 0 
OPA15 2100 0 1 1 0 1 0 1 0 0 0 
OPA15 2450 0 1 1 1 1 1 1 1 0 0 
OPA15 3500 0 1 1 0 1 0 1 0 0 0 
OPA16 450 0 1 1 1 1 0 0 0 0 0 
OPA16 720 0 1 1 0 1 0 0 0 0 0 
OPA18 690 0 1 0 1 1 0 1 1 0 1 
OPA18 700 0 1 0 0 1 0 0 0 0 0 
OPA18 900 0 1 1 1 1 1 1 1 0 1 
OPA18 1350 0 1 1 1 1 0 0 0 0 0 
OPA18 1600 0 1 1 1 1 1 1 1 0 1 
OPA18 1800 0 1 1 1 1 1 1 1 0 1 
OPA18 2300 0 1 1 1 1 1 1 0 0 1 
OPA18 2500 0 1 1 1 1 0 0 0 0 0 
OPA18 4000 0 1 1 1 1 1 1 0 0 0 
OPA20 950 0 0 0 0 1 0 0 0 0 0 
OPA20 1350 0 1 1 0 1 0 0 0 0 0 
OPA20 1600 0 1 1 0 1 0 0 0 0 0 
OPA20 1700 0 1 1 0 1 0 0 0 0 0 
OPA20 1800 0 1 1 0 1 0 0 0 0 0 
OPA20 2500 0 0 1 0 1 0 0 0 0 0 
OPB1 300 0 1 0 1 0 0 0 1 0 1 
OPB1 400 0 0 0 1 0 1 0 1 0 1 
OPB1 500 0 1 0 1 1 1 1 1 0 1 
OPB1 550 1 0 0 0 0 0 0 0 0 0 
OPB1 600 0 1 1 1 1 1 1 1 0 1 
OPB1 700 0 1 1 1 1 0 1 1 0 1 
OPB1 750 1 1 1 1 0 1 1 1 0 1 
OPB1 800 1 1 1 1 1 1 1 1 1 1 
OPB1 950 1 1 1 1 1 1 1 1 1 1 
OPB1 1200 0 1 1 1 1 1 1 1 0 1 
OPB1 1800 1 0 1 0 0 0 0 1 0 1 
OPB1 2000 1 1 1 1 1 1 1 1 1 1 
OPB1 6000 1 1 1 0 1 1 1 0 0 0 
OPB4 350 0 1 0 1 0 0 0 0 0 0 
OPB4 500 0 1 1 1 1 1 0 1 0 0 
OPB4 600 0 1 1 1 1 1 0 1 0 0 
OPB4 900 1 1 1 1 1 1 0 0 0 0 
OPB5 300 1 1 1 1 1 0 1 1 1 1 
OPB5 400 1 1 1 1 1 0 0 1 0 1 
OPB5 500 1 1 1 1 1 0 1 1 1 1 
OPB5 550 1 1 0 0 0 0 0 0 0 0 
OPB5 690 0 1 1 1 1 0 0 1 0 1 
OPB5 830 1 1 1 1 1 0 1 1 1 1 
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Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPB5 1000 1 1 1 1 1 0 1 1 1 1 
OPB5 1800 0 0 1 0 1 0 0 0 0 0 
OPB10 1900 0 1 1 0 0 0 0 0 0 0 
OPB10 2200 0 1 1 1 1 0 1 0 0 0 
OPB11 180 0 0 0 0 0 0 0 1 0 0 
OPB11 230 0 0 1 0 1 0 0 1 0 0 
OPB11 250 0 1 0 1 0 0 0 0 0 0 
OPB11 290 0 0 1 0 1 0 1 0 0 0 
OPB11 300 0 1 1 0 1 1 0 1 0 1 
OPB11 350 0 0 0 1 0 0 0 0 0 0 
OPB11 400 0 1 1 1 1 0 0 0 0 0 
OPB11 500 0 1 1 1 1 0 0 0 0 0 
OPB11 600 0 1 1 1 1 0 1 1 0 0 
OPB11 680 0 1 0 0 0 0 0 0 0 0 
OPB11 700 0 0 0 0 1 0 0 0 0 0 
OPB11 750 0 0 0 1 0 0 0 0 0 1 
OPB11 800 0 1 1 0 1 0 0 0 0 0 
OPB11 1000 0 1 1 0 1 0 1 1 0 0 
OPB11 1190 0 0 1 0 0 0 0 0 0 0 
OPB11 1200 0 1 1 0 0 0 0 0 0 0 
OPB11 1480 0 1 1 0 1 0 0 0 0 0 
OPB11 1520 0 0 1 0 1 0 0 0 0 0 
OPB11 1600 0 0 1 0 1 0 0 1 0 0 
OPB11 2400 0 0 0 0 1 0 0 0 0 0 
OPB11 2600 0 0 1 0 1 0 0 0 0 0 
OPB11 3400 0 0 1 0 1 0 0 0 0 0 
OPB19 150 0 1 0 1 0 0 0 1 0 0 
OPB19 280 0 1 0 1 1 0 0 1 0 0 
OPB19 700 0 0 0 0 0 0 0 0 0 1 
OPB19 800 0 1 1 1 1 1 1 1 0 0 
OPB19 900 0 0 0 0 0 0 0 1 0 1 
OPB19 1000 0 0 0 1 1 0 0 0 0 0 
OPB19 1200 0 1 1 1 1 0 1 0 0 1 
OPB19 1300 0 0 1 0 0 0 0 0 0 0 
OPB20 200 0 0 0 0 0 0 0 1 0 1 
OPB20 250 0 1 0 1 0 0 0 1 0 0 
OPB20 300 0 0 1 0 0 0 0 0 0 0 
OPB20 350 0 0 1 1 0 0 0 1 0 1 
OPB20 450 0 1 1 1 1 1 0 1 0 1 
OPB20 500 0 1 0 1 0 1 1 1 0 0 
OPB20 600 0 1 0 1 0 0 1 1 0 0 
OPB20 700 0 0 0 0 0 0 1 1 0 0 
OPB20 800 0 0 0 1 0 0 1 0 0 0 
OPB20 900 0 0 0 0 1 1 0 0 0 0 
OPB20 1000 1 1 1 0 1 1 1 1 0 0 
OPB20 1200 1 1 1 1 1 1 1 1 0 1 
OPB20 1300 1 0 0 0 0 0 0 0 0 0 
OPB20 1700 0 1 1 1 1 1 1 1 0 1 
OPB20 1800 1 1 1 1 1 1 1 1 0 1 
OPB20 2300 1 1 1 0 0 1 1 0 0 0 
OPB20 3000 1 1 1 0 0 1 1 0 0 0 
OPB20 5000 0 0 0 0 0 1 1 0 0 0 
OPB13 250 0 1 0 1 0 0 0 0 0 0 
OPB13 300 0 1 0 1 0 0 0 0 0 0 
OPB13 500 0 1 0 1 0 1 0 0 0 0 
OPB13 600 0 0 0 1 0 0 0 0 0 0 
OPB13 650 0 0 0 0 0 1 0 0 0 0 
OPB13 700 0 0 1 1 0 0 0 0 0 0 
OPB13 1000 0 0 0 1 1 1 0 0 0 0 
OPB13 1190 0 0 0 0 0 1 0 0 0 0 
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Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPB13 1200 0 0 1 0 0 0 0 0 0 0 
OPB15 120 0 0 0 0 0 0 0 1 0 1 
OPB15 200 0 1 1 1 1 1 1 1 0 1 
OPB15 300 0 1 1 1 1 1 1 1 0 1 
OPB15 350 0 0 0 1 0 0 0 0 0 0 
OPB15 430 0 1 1 1 1 1 1 1 0 1 
OPB15 500 0 1 1 1 0 1 1 1 0 0 
OPB15 550 0 0 0 0 1 1 0 0 0 1 
OPB15 700 0 1 1 1 1 1 1 1 0 1 
OPB15 750 0 1 1 1 1 1 1 1 0 1 
OPB15 1000 0 1 1 1 1 1 1 1 0 1 
OPB15 1190 0 1 1 1 1 1 1 0 0 1 
OPB15 1300 0 1 1 1 1 0 1 0 0 1 
OPB15 1400 0 0 0 0 0 1 0 1 0 0 
OPB15 1500 0 1 1 1 1 1 1 1 0 1 
OPB15 1800 0 0 1 0 1 0 1 0 0 0 
OPB15 2000 1 0 0 0 0 0 0 0 0 0 
OPB15 2300 0 1 1 1 1 1 1 1 0 1 
OPB15 2500 1 1 1 1 1 1 1 1 0 1 
OPB15 6000 0 0 1 0 1 0 1 0 0 0 
OPB15 8000 0 0 1 0 1 0 1 0 0 0 
OPM2 180 0 0 0 0 0 0 0 1 0 1 
OPM2 200 0 1 0 1 0 1 0 0 0 0 
OPM2 280 0 0 0 0 0 0 0 0 0 1 
OPM2 290 0 0 0 0 0 0 1 0 0 0 
OPM2 300 0 0 0 0 1 1 0 0 0 0 
OPM2 320 0 0 0 1 0 0 0 1 0 1 
OPM2 390 0 0 1 0 0 0 1 0 0 1 
OPM2 450 0 1 1 1 1 1 0 1 0 0 
OPM2 500 0 0 0 0 0 0 1 0 0 0 
OPM2 550 0 0 0 0 0 0 0 0 0 1 
OPM2 600 0 1 0 0 1 1 1 0 0 1 
OPM2 700 1 1 1 1 1 1 1 1 0 0 
OPM2 800 0 1 1 1 0 1 1 0 0 0 
OPM2 900 0 1 0 0 1 0 0 0 0 0 
OPM2 1000 0 0 1 1 1 1 1 1 0 0 
OPM2 1200 0 0 0 0 0 0 0 1 0 0 
OPM2 1250 1 1 1 0 1 1 1 0 0 0 
OPM2 1300 0 1 0 0 0 1 0 0 0 0 
OPM2 1400 0 0 1 0 0 0 1 0 0 0 
OPM2 1500 0 1 1 0 1 1 1 0 0 0 
OPM3 300 0 1 1 1 1 1 1 1 0 1 
OPM3 420 0 1 1 1 1 1 1 1 0 1 
OPM3 520 0 1 1 1 1 1 1 1 0 1 
OPM3 800 1 1 1 1 1 1 1 1 0 1 
OPM3 900 1 1 1 1 1 1 1 1 0 0 
OPM3 1000 1 1 1 1 1 1 1 1 0 1 
OPM3 1100 1 1 1 1 1 1 1 1 0 1 
OPM3 1300 0 1 1 1 1 1 1 1 0 1 
OPM3 1500 1 1 1 1 1 1 1 1 0 1 
OPM3 1600 1 1 1 1 1 1 1 1 0 1 
OPM3 1900 1 1 1 1 1 1 1 1 0 1 
OPM3 2500 1 1 1 0 1 1 1 0 0 1 
OPM3 3500 0 0 0 0 0 0 1 0 0 0 
OPM3 4000 0 1 1 0 1 1 1 0 0 0 
OPM4 300 0 0 1 0 0 0 0 0 0 0 
OPM4 350 0 1 1 0 0 0 0 0 0 0 
OPM4 400 0 1 0 1 1 1 1 1 0 1 
OPM4 500 0 0 0 1 0 1 0 0 0 0 
OPM4 550 0 1 1 1 1 0 0 1 0 1 
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Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPM4 600 0 1 1 1 1 0 0 1 0 0 
OPM4 750 0 1 1 1 1 1 1 1 0 1 
OPM4 900 0 0 0 1 0 0 1 0 0 0 
OPM4 1000 0 1 1 1 1 1 1 1 0 1 
OPM4 1020 0 0 0 0 0 0 1 0 0 1 
OPM4 1200 0 0 0 0 1 1 0 1 0 0 
OPM4 1300 0 1 1 0 0 0 0 0 0 0 
OPM4 1400 0 1 1 0 1 0 1 1 0 0 
OPM4 1500 0 0 0 0 1 0 0 0 0 0 
OPM4 1600 0 0 1 0 1 0 0 1 0 0 
OPM4 1700 0 0 1 0 0 0 1 0 0 0 
OPM4 1800 0 0 1 0 1 0 0 1 0 0 
OPM4 2000 0 0 0 0 0 1 0 0 0 0 
OPM4 2100 0 1 1 0 1 1 1 1 0 0 
OPM4 2300 0 1 1 0 1 0 0 0 0 0 
OPM4 2700 0 1 1 1 1 1 1 0 0 0 
OPM4 6000 0 0 1 0 0 0 0 0 0 0 
OPM5 600 0 1 0 0 0 0 0 0 0 0 
OPM5 650 0 0 0 1 0 1 0 1 0 0 
OPM5 700 0 1 0 1 0 0 0 0 0 0 
OPM5 900 0 0 0 1 0 0 0 0 0 0 
OPM5 1050 0 1 1 1 1 1 1 1 0 1 
OPM5 1100 0 0 0 0 0 1 0 0 0 0 
OPM5 1350 0 1 0 1 1 1 1 1 0 1 
OPM5 1500 0 1 1 1 1 1 1 0 0 0 
OPM5 2000 0 1 1 1 1 0 1 1 0 0 
OPM5 2200 0 1 1 1 1 1 1 1 0 0 
OPM5 2400 1 1 1 1 1 1 1 1 0 1 
OPM5 2700 0 1 0 0 1 1 1 1 0 0 
OPM5 3200 1 1 1 1 1 1 1 1 0 0 
OPM5 6000 0 1 1 0 1 1 1 0 0 0 
OPM8 300 0 1 1 1 1 1 1 1 0 1 
OPM8 400 0 1 1 1 1 1 1 1 0 1 
OPM8 490 0 0 1 0 0 0 0 0 0 0 
OPM8 610 0 1 1 1 1 1 1 1 0 1 
OPM8 710 0 1 1 0 1 0 0 0 0 0 
OPM8 790 0 0 0 0 0 0 1 1 0 0 
OPM8 900 0 1 0 1 0 1 0 0 0 0 
OPM8 1000 0 0 0 0 0 1 0 0 0 0 
OPM8 1050 1 0 0 0 0 1 0 0 0 1 
OPM8 1100 1 1 1 1 1 1 1 1 0 1 
OPM8 1210 0 1 1 1 1 1 1 1 0 0 
OPM8 1300 1 1 1 1 1 1 1 1 0 0 
OPM8 1500 1 0 0 0 0 1 1 1 0 0 
OPM8 2700 1 0 0 0 0 0 0 0 0 0 
OPM12 190 0 1 0 1 0 0 0 1 0 1 
OPM12 490 0 0 0 0 0 0 0 0 0 1 
OPM12 500 0 1 0 1 1 1 1 1 0 0 
OPM12 550 0 1 0 1 1 1 1 1 0 0 
OPM12 800 0 1 1 1 1 1 1 1 0 1 
OPM12 1000 0 1 0 1 1 0 0 0 0 0 
OPM12 1050 0 1 0 1 1 0 1 0 0 0 
OPM12 1200 0 0 0 0 1 0 1 0 0 0 
OPM12 1800 1 1 1 1 1 1 1 0 0 0 
OPM12 2000 1 1 1 1 1 1 1 0 0 0 
OPM12 2500 1 1 1 1 1 1 1 1 0 1 
OPM12 2700 0 0 0 0 0 0 0 1 0 1 
OPM12 3000 1 1 1 1 1 1 1 1 0 1 
OPM12 8000 1 1 1 0 1 1 1 0 0 0 
OPM13 650 0 1 1 1 1 1 1 1 0 0 
81 
Fungal Strains CA 0 CA 1 CA 2 CA 3 CA 4 CA 5 CA 6 CA 8 CA 9 CA 10 
OPM13 700 0 1 1 1 1 1 1 1 0 0 
OPM13 800 0 1 1 0 1 1 0 0 0 1 
OPM13 1200 0 0 1 0 0 0 0 0 0 0 
OPM13 1500 0 1 1 0 1 0 0 0 0 0 
OPM13 1550 0 1 1 0 1 0 0 1 0 0 
OPM13 1600 0 0 0 0 1 0 0 0 0 0 
OPM13 2000 0 0 1 0 1 0 0 0 0 0 
OPM13 2500 0 1 1 0 1 1 1 0 0 0 
OPM13 3000 0 1 1 0 1 1 1 0 0 0 
OPM13 4700 0 1 1 0 1 0 0 0 0 0 
OPM13 5000 0 0 0 0 0 0 1 0 0 0 
OPM14 1250 0 0 0 0 1 0 0 0 0 0 
OPM14 1300 0 0 1 0 0 0 0 0 0 0 
OPM14 1500 0 0 1 0 1 0 0 0 0 0 
OPM14 1800 0 0 1 0 1 0 0 0 0 0 
OPM14 3100 0 0 1 0 0 0 0 0 0 0 
OPM15 590 0 0 0 0 1 0 0 0 0 0 
OPM15 990 0 0 1 1 0 0 0 0 0 0 
OPM15 800 0 0 0 0 0 1 0 0 0 0 
OPM15 1190 0 0 1 0 1 0 0 0 0 0 
OPM15 1250 0 0 1 0 1 0 0 0 0 0 
OPM15 1500 0 0 1 0 1 0 0 1 0 0 
OPM15 1800 0 0 1 0 1 0 1 1 0 0 
OPM15 1900 0 0 0 1 1 0 0 0 0 0 
OPM15 2000 0 0 0 0 1 0 0 0 0 0 
OPM15 2200 0 0 0 0 1 0 0 0 0 0 
OPM16 750 0 1 1 1 1 1 1 1 0 1 
OPM16 900 0 0 1 1 1 1 1 1 0 0 
OPM16 1300 0 1 1 1 1 1 1 1 0 1 
OPM16 1400 0 1 1 1 1 1 1 1 0 1 
OPM16 2000 0 0 1 0 1 0 0 0 0 0 
OPM16 2300 0 0 1 0 1 0 0 0 0 0 
OPM16 2600 0 0 0 0 1 0 0 0 0 0 
OPM16 2800 0 0 1 0 1 0 1 0 0 0 
OPM16 3000 0 0 1 0 0 0 0 0 0 0 
OPM16 4500 0 0 1 0 1 1 1 0 0 0 
OPM20 400 0 1 1 1 1 1 1 1 0 1 
OPM20 450 0 1 1 1 1 1 1 1 0 1 
OPM20 750 0 1 1 1 1 1 1 1 0 1 
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OPA7 300 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 350 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPA7 450 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 
OPA7 500 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 520 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
OPA7 550 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 
OPA7 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
OPA7 620 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 
OPA7 650 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 
OPA7 750 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 790 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 
OPA7 800 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 
OPA7 870 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
OPA7 890 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 900 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 1000 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 
OPA7 1050 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 
OPA7 1100 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPA7 1190 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 1200 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 1 1 1 0 0 1 1 1 0 1 1 0 0 
OPA7 1300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 
OPA7 1400 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPA7 1500 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 1510 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 
OPA7 1600 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
OPA7 1800 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA7 1900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 
OPA7 2100 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA7 2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 
OPA7 2300 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA7 2500 1 1 0 1 1 1 1 1 0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA7 2600 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
OPA7 2700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 
OPA7 2900 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPA7 3000 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPA7 3500 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPA7 5000 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 
OPA8 260 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 
OPA8 300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
OPA8 310 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
OPA8 380 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPA8 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

























































































































OPA8 520 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPA8 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 
OPA8 630 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
OPA8 650 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 690 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 
OPA8 800 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPA8 850 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 900 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 0 1 
OPA8 950 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 990 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 
OPA8 1000 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 
OPA8 1050 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 1100 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 1 1 0 1 0 0 0 
OPA8 1200 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 
OPA8 1350 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 
OPA8 1400 1 1 1 1 1 1 1 1 0 1 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA8 1450 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 
OPA8 1600 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 
OPA8 1700 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 1800 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 1 
OPA8 1900 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPA8 2000 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPA8 2100 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA8 2200 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA8 2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPA8 2500 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPA8 2700 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 
OPA8 2900 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPA8 3000 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1 0 0 1 0 0 1 0 0 1 1 0 0 0 
OPA8 4000 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPA8 4500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPA8 5000 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
OPB20 250 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 
OPB20 300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPB20 350 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 
OPB20 420 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 450 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 
OPB20 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 0 1 1 1 0 0 
OPB20 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 
OPB20 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 
OPB20 750 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPB20 800 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 
OPB20 900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 
OPB20 1000 1 1 1 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 0 

























































































































OPB20 1100 0 1 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 1200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 
OPB20 1300 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 
OPB20 1400 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 1500 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPB20 1700 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPB20 1800 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 
OPB20 2000 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 2200 0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPB20 2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 0 0 
OPB20 2400 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 2500 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPB20 3000 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 1 0 0 1 1 0 0 0 
OPB20 3100 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 3500 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPB20 3700 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPB20 5000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 
OPM4 300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPM4 350 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 
OPM4 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 
OPM4 490 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 
OPM4 550 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 
OPM4 600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 
OPM4 650 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 680 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 750 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM4 810 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 900 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 
OPM4 1000 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM4 1020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
OPM4 1100 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 1190 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 1200 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 0 0 0 1 1 0 1 0 0 
OPM4 1300 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 1 0 0 0 0 0 0 0 
OPM4 1350 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 1400 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1 0 1 1 0 1 0 1 1 0 0 
OPM4 1500 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
OPM4 1600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 
OPM4 1700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 
OPM4 1800 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 
OPM4 1900 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 2000 0 1 0 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 0 0 0 0 1 0 0 0 0 
OPM4 2100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 0 0 
OPM4 2300 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 0 1 0 0 0 0 0 
OPM4 2400 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

























































































































OPM4 2700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 
OPM4 2900 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM4 3000 0 1 0 1 1 1 0 1 0 1 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM4 3500 1 1 0 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM4 4000 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM4 6000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPM5 320 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM5 600 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
OPM5 610 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM5 650 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 
OPM5 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 
OPM5 750 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 810 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
OPM5 920 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 1000 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 1050 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM5 1100 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
OPM5 1200 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 1300 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 1350 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 
OPM5 1400 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 
OPM5 1500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 
OPM5 1600 1 1 0 1 1 1 1 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 1800 1 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 1900 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM5 2000 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 
OPM5 2100 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM5 2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1 1 1 1 0 0 
OPM5 2300 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 2400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 
OPM5 2500 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 2700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 0 
OPM5 3000 1 1 0 1 1 1 1 1 0 1 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM5 3200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 
OPM5 3500 0 1 0 1 1 1 0 0 0 1 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM5 4000 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 4500 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM5 6000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 
OPM8 300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM8 350 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM8 490 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPM8 500 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 550 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
OPM8 610 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 

























































































































OPM8 710 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 
OPM8 750 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 790 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 
OPM8 800 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 900 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 1 0 1 0 1 0 0 0 0 
OPM8 910 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 1000 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
OPM8 1050 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 
OPM8 1100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 
OPM8 1200 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
OPM8 1210 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 
OPM8 1300 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 0 
OPM8 1400 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 1500 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 
OPM8 1600 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 1800 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 1900 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 
OPM8 2200 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 2700 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 
OPM8 2800 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 3000 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 3400 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 3500 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM8 4000 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPM13 650 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 
OPM13 700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 
OPM13 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 1 
OPM13 900 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM13 1000 0 1 0 1 1 1 1 1 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPM13 1100 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM13 1200 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 
OPM13 1400 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM13 1500 0 1 0 1 1 1 1 1 0 1 0 0 0 1 1 1 0 0 0 1 1 0 1 0 0 0 0 0 
OPM13 1550 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 0 0 
OPM13 1600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
OPM13 1800 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM13 2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 
OPM13 2100 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM13 2200 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM13 2300 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM13 2500 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 
OPM13 2900 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM13 3000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 0 0 0 
OPM13 3100 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM13 3700 0 1 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM13 4200 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

























































































































OPM13 5000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
OPM14 1250 0 1 0 1 1 0 0 0 0 1 0 0 0 0 1 1 0 1 0 0 0 0 1 0 0 0 0 0 
OPM14 1300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPM14 1400 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM14 1450 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM14 1500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 
OPM14 1700 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
OPM14 1800 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 1 0 0 1 0 1 0 0 0 0 0 
OPM14 2000 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM14 2600 0 1 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM14 3100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPM14 3500 0 1 0 1 1 0 0 0 0 1 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM16 750 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM16 900 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 
OPM16 1000 0 1 0 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 1050 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 1300 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 1 
OPM16 1400 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 
OPM16 1500 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 1700 0 1 0 1 1 1 0 0 0 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM16 1900 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 
OPM16 2200 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
OPM16 2300 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 
OPM16 2400 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 2600 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
OPM16 2700 0 1 0 1 1 0 0 0 1 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 
OPM16 2800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 
OPM16 3000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
OPM16 3500 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 4200 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
OPM16 4500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 





PPA 1             1 TGAAATGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 0             1 CGTAATGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 3             1 TTTAAGAGAAATGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 4             1 GATAATGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 2             1 ATTATGGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 6             1 TAAA-TGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 7             1 AGGAATGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
PPA 5             1 CAAAATGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCCTTCTCTATTC 
GI309320796       1 TAAAATGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACRCTTTCTCTATTC 
GI76561756        1 TAAA-TGGAGTTGGTTGTTGCTGGCCTTTTTATTAAGGCATGTGCACGCTTTCTCTATTC 
 
PPA 1            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 0            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 3            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 4            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 2            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 6            60 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 7            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
PPA 5            61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
GI309320796      61 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
GI76561756       60 ATCCACACACACCTGTGAACTTGTGAGACAGAGGAGTCCTCTAGGGGGCTTGTCTGTCTG 
 
PPA 1           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 0           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 3           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 4           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 2           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 6           120 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 7           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
PPA 5           121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
GI309320796     121 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
GI76561756      120 ATACACATAAACTCCTGTAATATAAATTTGAATGTAATTGATGTAACACATCTATAAACT 
 
PPA 1           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 0           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 3           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 4           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 2           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 6           180 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 7           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
PPA 5           181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
GI309320796     181 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
GI76561756      180 AAGTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATA 
 
PPA 1           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 0           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 3           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 4           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 2           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 6           240 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 7           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
PPA 5           241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
GI309320796     241 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
GI76561756      240 AGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCT 
 
PPA 1           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 0           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 3           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 4           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 2           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 6           300 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 7           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
PPA 5           301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 
GI309320796     301 TGGTATTCCTCGGAGCATGCCTGTTTGAGTATCATGAAATCTTCAAAATAAGTCTTTTGT 







PPA 1           361 TAATTCGATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 0           361 TAATTCGATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 3           361 TAATTCAATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 4           361 TAATTCAATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 2           361 TAATTCGATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 6           360 TAATTCGATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 7           361 TAATTCAATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
PPA 5           361 TAATTCGATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
GI309320796     361 TAATTCRATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
GI76561756      360 TAATTCAATCGACTTCATTTTGGACTTGGAGGTCTGCAGATTCACTTCTGCTCCTCTTAA 
 
PPA 1           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 0           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 3           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 4           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 2           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 6           420 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 7           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
PPA 5           421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
GI309320796     421 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
GI76561756      420 ATTGATTAGCTGGATCTCCGTGAACTCGGTTCCACTCGGCGTGATAAGTATCACTCGCTG 
 
PPA 1           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 0           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 3           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 4           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 2           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 6           480 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 7           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
PPA 5           481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
GI309320796     481 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
GI76561756      480 AGGACACTGTAAAAGGTGGCCGGGGTTGCAGACGAACCGCTTCTAATAGTCTATTAACTT 
 
PPA 1           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 0           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 3           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 4           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 2           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 6           540 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 7           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
PPA 5           541 AGACAATCTACTTATGATCTGATCTCAAATCAGGTAGG 
GI309320796     541 AGACAATYTACTTATGATCTGATCTCAAATC------- 
GI76561756      540 AGACAATCTACTTATGATCTGATCTCAAATC------- 
 
Figure A7.2: Unedited alignment of ITS sequences of fungi from Pterostylis parviflora with those of the 








TE 0              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 1              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 2              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 4              1 GCCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 5              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 6              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 7              1 -GTTGCTTCGGCGGGCCCGCCTTTA-CTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 8              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 9              1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 10             1 CGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
TE 11             1 TGCGCCCGCGTGGTGCTAGTCTTGGTCTGCTCC-GCGGACCTCGACAAAACCTTTGTAAT 
Tulasnellaceae    1 -------------------TCTTGGTCTGCTCTTGCGGACCTCGACAAAACCTTTGTAAT 
 
TE 0             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 1             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 2             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 4             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 5             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 6             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 7             58 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 8             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 9             60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 10            60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
TE 11            60 CC-ACATCATGCTTATTACGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
Tulasnellaceae   42 CCGAAATCATGCCTATT-CGAAACCGAGAGATAATACAACCAGTAGCGTTGGATCCCTTG 
 
TE 0            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 1            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 2            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 4            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 5            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 6            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 7            117 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 8            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 9            119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 10           119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
TE 11           119 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
Tulasnellaceae  101 GCACGTCGTTCGATGAAGACCGTTGCAAAATGCGATAAGTGGTGTGATATGCAAGTCCAA 
 
TE 0            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 1            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 2            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 4            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 5            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 6            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 7            177 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 8            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 9            179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 10           179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
TE 11           179 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
Tulasnellaceae  161 AACTTATACGTGAACCATCGAATTGTTGAACGCACTGCATCGAGCCTTACCCAGGAACGA 
 
TE 0            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 1            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 2            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 4            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 5            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 6            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 7            237 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 8            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 9            239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 10           239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 
TE 11           239 TACGCCCCATTGAGCGTCATTATGTCTTCGAGACTTGTCGTTTTTCACGAAGCGACCTGT 








TE 0            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 1            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 2            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 4            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 5            299 CCGGGTCCGGGATTCACGGCCTTTGTGGGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 6            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 7            297 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAT----------------- 
TE 8            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 9            299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 10           299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
TE 11           299 CCGGGTCCGGGATTCACGGCCTTTG--GGTCGCGCTTCCTCAGATGCATTGGCTGCATCG 
Tulasnellaceae  281 CCGGGTTCGGGATTCACGACCTTTG--GGTCGCGCTTCCTCAGATACATTGGCTGCGCCG 
 
TE 0            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 1            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 2            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 4            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 5            359 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 6            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 7                ------------------------------------------------------------ 
TE 8            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 9            357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 10           357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
TE 11           357 GTACC-AACGGTGACCTTGTCATGAATGTCGAGGTGTGCCCGTCGGCTCCGCATGCAAGA 
Tulasnellaceae  339 ATGGCGAACGGTGACCTTGTCATGAATGTCGAGGTGTGCCTGTGAGCTTCGAGCGCAAGA 
 
TE 0            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCGCCT 
TE 1            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCTCTCC--TCTC-CGGAGAGCGGCTGTGCCT 
TE 2            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCACCT 
TE 4            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCACCT 
TE 5            418 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCACCT 
TE 6            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC------------------- 
TE 7                ------------------------------------------------------------ 
TE 8            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCACCT 
TE 9            416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCACCT 
TE 10           416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTCTCGGAGCGGGTCTGCACCT 
TE 11           416 TCCGTCGC-ACTGTCGGCGTGATCAGACGCGTTCCGCTCTC-CGGAGCGGGGCTGCACCT 
Tulasnellaceae  399 TCCGTCGCGAACGTCGACG-GATCAGACGCGTCTC--TTTC-------GAGATTGCACCT 
 
TE 0            474 TCTCCACATG 
TE 1            472 TCTCCCCATG 
TE 2            474 TCTCTCCATG 
TE 4            474 TCTCTCCATG 
TE 5            476 TCTCCACATG 
TE 6                ---------- 
TE 7                ---------- 
TE 8            474 TCTCCACATG 
TE 9            474 TCTCCACATG 
TE 10           475 TCTCT----- 
TE 11           474 TCTCCACATG 
Tulasnellaceae  449 TCCACACATG 
 
Figure A7.3: Unedited alignment of ITS sequences of fungi from Thelymitra epicactoides with those of the 





CF 0         1 GTGCACGTCGGTCGCAAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
CF 2         1 GTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
CF 3         1 GTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
CF 4         1 ----------GTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
CF 5         1 GTGCACGTCGTTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
CF 6         1 ---------GGTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
CF 8         1 GTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
GI254212122  1 CGTCATAGAGGGTGAGAATCCCGTATATGGCACGGACTACCGGCGCTCTGCGATACACTC 
GI46095001   1 GTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGC-CTGGGGTTTGAGTTC 
 
CF 0        60 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CF 2        60 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CF 3        60 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CF 4        50 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CF 5        60 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CF 6        51 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CF 8        60 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
GI254212122 61 TCAACGAGTCGAGTTGTTTGGGAATGCAGCTCAAAATGGGTGGTAAATTCCATCTAAAGC 
GI46095001  60 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
 
CF 0       120 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
CF 2       120 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
CF 3       120 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
CF 4       110 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
CF 5       120 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
CF 6       111 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
CF 8       120 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
GI254212122121 TAAA--TATTGGCGAGAGACCGATAGCGAACAAGTACCGTGAGGGAAAG--ATGAAAAGC 
GI46095001 120 TACAACTTTCAACAACGGATCTCTTG-GCTCTCGCATCGATGAAGAACGCAGCGAAATGC 
 
CF 0       179 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
CF 2       179 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
CF 3       179 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
CF 4       169 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
CF 5       179 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
CF 6       170 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
CF 8       179 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
GI254212122177 ACTTTGGAAAGAGAGTGAAACAGTACGTGAAATTGTTGAAAGGGAAGCGTTTGAAGTCAG 
GI46095001 179 GATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA-------TCTTTGAACGCAC 
 
CF 0       232 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
CF 2       232 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
CF 3       232 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
CF 4       222 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
CF 5       232 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
CF 6       223 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
CF 8       232 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
GI254212122237 -TCGCGTCTGGCGGGATTCAGCCTGG--CTTCTGCCTG-GTGTACTTCCCGTCCGACGGG 
GI46095001 232 CTTGCACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACC-- 
 
CF 0       290 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTTCCTGGCTCGTC 
CF 2       290 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTC 
CF 3       290 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTC 
CF 4       280 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTC 
CF 5       290 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTC 
CF 6       281 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTC 
CF 8       290 CCGAAATCTTTTTTT-------GGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTC 
GI254212122293 TCAGCATCGGTTTCGACCGAGAGAAAAAGGCTTGGGGAATGTGGCCGTCCTCGGGCGGTG 





CF 0       343 TTGAATGTCTCAGTAAACCCCGCCCGTCGGGGTAAACAGC-GTGATAAGTATCTTCGCTG 
CF 2       343 TTGAATGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
CF 3       343 TTGAATGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
CF 4       333 TTGAATGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
CF 5       343 TTGAATGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
CF 6       334 TTGAATGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
CF 8       343 TTGAATGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
GI254212122353 TTATAGCCCCTTGTCGTATGTCTCGGTTGGGACCGAGGACCGCAGCGCGCCTTACGGCCG 
GI46095001 343 TTGAACGTCTCAGTAAGCCCCGCCCGTCGGTGTAGACAGC-GTGATAAGTATCTTCGCTG 
 
CF 0       402 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGGAAGCCTGCTGCCAACCGTCTTTTGA 
CF 2       402 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGGAAGTGGAGGTT-------------- 
CF 3       402 GTCAAGCCTCTCCGGAGGCGCACCCTCCAGCATGGAAGCCTGCTGCCAACCGTCTTTTGA 
CF 4       392 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGGAAGCCTGCTGCCAACCGTCTTTTGA 
CF 5       402 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGG------------------------- 
CF 6       393 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGGAAGCCTGCTGCCAACCGTCTTTTGA 
CF 8       402 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGGAAGCCTGCTGCCAACCGTCTTTTGA 
GI254212122413 GGGATCGCTCCCTCGGTACGCGCTTAGGATGCTGGCATAATGGCTTTAAGCGACCCGTCT 
GI46095001 402 GTCAAGCCTCTCCGGAGGCGCACCCTCGAGCATGGAAGCCTGCTGCCAACCGTCTTTTGA 
 
CF 0       462 CAACCTTTGACAATTTGACCTCAAATCGGGTGGGACTACCCGCTGAACTTTGAACTTTAG 
CF 2           ------------------------------------------------------------ 
CF 3       462 CAACCTTTGACAATTTGACCTCAAATCGGGTGGGACTACCCGCTG-------AACTTAAG 
CF 4       452 CAACCTTTGACAATTTGACCTCAGATCGGGTGGGACTACCCGCTG-------AACTTAAG 
CF 5           ------------------------------------------------------------ 
CF 6       453 CAACCTTTGACAATTTGACCTCAGATCGGGTGGGACTACCCGCTG-------AACTTAAG 
CF 8       462 CAACCTTTGACAATTTGACCTCAGATCGGGTGGGACTACCCGCTG-------AACTTAAG 
GI254212122473 TGAAACACGGACCAAGGAGTCTAACATGTGCGCGAGTGTTTGGGTG---TCAAACCCGAG 
GI46095001 462 CAACCTTTGACAATTTGACCTCAGATCGGGTGGGACTACCCGCTG-------AACTTAAG 
 
CF 0       522 CATATTTATA 
CF 2           ---------- 
CF 3       515 CATATCAATA 
CF 4       505 CATATCAAAA 
CF 5           ---------- 
CF 6       506 CATATCAATA 
CF 8       515 CATATCAATA 
GI254212122530 CGCGTAATGA 
GI46095001 515 CATATCAATA 
 
Figure A7.4: Unedited alignment of ITS sequences of fungi from Caladenia fulva with those of the closest 
match from GenBank GI:254212122 (Uncultured Sebacina) and GI: 46095001 (Sebacina vermifera sensu 






CRO 0        1 TCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 6        1 -------------------ACGCAACGATGGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 4        1 TCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 3        1 ----------------------GGAGGACGCGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 8        1 -----------------CTGCGCAACGATGGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 9        1 TCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 2        1 ---------------------TGAACCTATGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
CRO 1        1 -------------------TCTCAAGGGCGCGCCGCCGGATAG-GCTTGAACCCTGGGCA 
GI118429086  1 TCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGAGTTCAGACCCTGGGCA 
 
CRO 0       61 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 6       42 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 4       61 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 3       39 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 8       44 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 9       61 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 2       40 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
CRO 1       41 CCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATAAACAAACAACTTTCAA 
GI118429086 61 CCATTTTTACACTCTRTTTGTAAAGGAATGTCTTATATCATATAAACAWACAACTTTCAA 
 
CRO 0      121 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 6      102 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 4      121 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 3       99 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 8      104 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 9      121 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 2      100 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
CRO 1      101 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
GI118429086121 CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTG 
 
CRO 0      181 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 6      162 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 4      181 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 3      159 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 8      164 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 9      181 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 2      160 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
CRO 1      161 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
GI118429086181 AATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCC 
 
CRO 0      241 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 6      222 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 4      241 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 3      219 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 8      224 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 9      241 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 2      220 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
CRO 1      221 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTTTTTTTTGGAGTG 
GI118429086241 GAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCYCGAAATCTTTTTTTYGGAGTG 
 
CRO 0      301 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 
CRO 6      282 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 
CRO 4      301 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 
CRO 3      279 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 
CRO 8      284 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 
CRO 9      301 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 
CRO 2      280 GACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCAGTGTGCCCCGCCCGTC 







CRO 0      361 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
CRO 6      342 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
CRO 4      361 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGC 
CRO 3      339 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
CRO 8      344 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
CRO 9      361 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
CRO 2      340 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
CRO 1      341 GGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCCGGAGGCGCGCCCTCGA 
GI118429086361 GGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAGGCGYGCCCTCGA 
 
CRO 0      421 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTCAGATCGG 
CRO 6      402 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTCAGATCGG 
CRO 4          ------------------------------------------------------------ 
CRO 3      399 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTCAGATCGG 
CRO 8      404 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTCAGATCGG 
CRO 9      421 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTC------- 
CRO 2      400 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTCAGATCGG 
CRO 1      401 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTTGACCTCAGATCGG 
GI118429086421 GCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACYTTTGACAATTTGACCTCAGATCGG 
 
CRO 0      481 GTGGCCCCTTTGGTGTCAGTTG-------------------------------------- 
CRO 6      462 GTGGGACTACCCGCTGAACTTAAGCATATCAATAACGGGGAGGAAAGAGATCATTAACGA 
CRO 4          ------------------------------------------------------------ 
CRO 3      459 GTGGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGGAGGA-AGAAATCATTAACGA 
CRO 8      464 GTGGGACTACCCGCTGAACTTAAGCATATCAATAGCGGGGAGGA-AAGAATCATTAACGA 
CRO 9          ------------------------------------------------------------ 
CRO 2      460 GTGGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA---GGATCATTAACGA 
CRO 1      461 GTGGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGGGAGAGAAGAATCATTAACGA 
GI118429086481 GTGGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACTAACAAGGA 
 
CRO 0          --------------------------------- 
CRO 6      522 GTTCAAAAGTCGGTCGACCGTGCTGGCGGAGAC 
CRO 4          --------------------------------- 
CRO 3      518 GTTCAAAAGTCGGTCGACCGTGCTGGCGGAGAC 
CRO 8      523 GTTCAAA-GTCGGTCGACCGTGCTGGCGGAGAC 
CRO 9          --------------------------------- 
CRO 2      517 GTTCAAAAGTCGGTCGACCGTGCTGGCGGAGAC 
CRO 1      521 GTTCAAA-GTCGGTCGACCGTGCTGGCGGAGAC 
GI118429086541 TTCCCCTAGT-AACGGCGAGTGAAGAGGGAAAA 
 
Figure A7.5: Unedited alignment of ITS sequences of fungi from Caladenia robinsonii with that of the 






CVENU 7      1 CGCATGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 6      1 -----GTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 5      1 ----TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 4      1 CGCATGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 0      1 --CATGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 3      1 ----TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 2      1 ----TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
CVENU 1      1 CGCATGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
GI118429086  1 CGCATGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCTGGGGTTTGA 
 
CVENU 7     61 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 6     56 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 5     57 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 4     61 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 0     59 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 3     57 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 2     57 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
CVENU 1     61 GTTCAGACCCTGGGCACCATTTTTACACTCTATTTGTAAAGGAATGTCTTATATCATATA 
GI118429086 61 GTTCAGACCCTGGGCACCATTTTTACACTCTRTTTGTAAAGGAATGTCTTATATCATATA 
 
CVENU 7    121 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 6    116 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 5    117 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 4    121 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 0    119 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 3    117 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 2    117 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
CVENU 1    121 AACAAACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
GI118429086121 AACAWACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAA 
 
CVENU 7    181 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 6    176 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 5    177 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 4    181 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 0    179 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 3    177 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 2    177 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
CVENU 1    181 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
GI118429086181 TGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTG 
 
CVENU 7    241 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 6    236 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 5    237 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 4    241 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 0    239 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 3    237 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 2    237 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
CVENU 1    241 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAA 
GI118429086241 CACCCTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCYCGAAA 
 
CVENU 7    301 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 6    296 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 5    297 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 4    301 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 0    299 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 3    297 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 2    297 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
CVENU 1    301 TCTTTTTTTTGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
GI118429086301 TCTTTTTTTYGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAACGTCTCA 
 
CVENU 7    361 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
CVENU 6    356 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
97 
CVENU 5    357 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
CVENU 4    361 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
CVENU 0    359 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
CVENU 3    357 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
CVENU 2    357 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
CVENU 1    361 GTGTGCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTTGTCAAGCCTCTCC 
GI118429086361 GTGTRCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCC 
 
CVENU 7    421 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAA 
CVENU 6    416 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCT----------------------------- 
CVENU 5    417 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAA 
CVENU 4    421 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAA 
CVENU 0    419 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAA 
CVENU 3    417 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAA 
CVENU 2    417 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTT---------------- 
CVENU 1    421 GGAGGCGCGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACCTTTGACAA 
GI118429086421 GGAGGCGYGCCCTCGAGCATGGAAGTGTGCTGCCAACCGTCTTTTGACAACYTTTGACAA 
 
CVENU 7    481 TTTGACCTCAGATCGGGT 
CVENU 6        ------------------ 
CVENU 5    477 TTTGACCTCAGATCGGGT 
CVENU 4    481 TTTGACCTCAG------- 
CVENU 0    479 TTTGACCTCAGATCGGGT 
CVENU 3    477 TTTGACCTCAGATCGGG- 
CVENU 2        ------------------ 
CVENU 1    481 TTTGACCTCAGAT----- 
GI118429086481 TTTGACCTCAGATCGGGT 
 
Figure A7.6: Unedited alignment of ITS sequences of fungi from Caladenia venusta with those of the 






CA 0            1 GACCTGCGGAAGGATCATTAACGAGTTCAAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 1            1 ---------------------------------TCGGTCGACCGTGCTGGCGGAGACGCA 
CA 2            1 ----------------------------AAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 3            1 ------------------------------AAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 4            1 GACCTGCGGAAGGATCATTAACGAGTTCAAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 5            1 GACCTGCGGAAGGATCATTAACGAGTTCAAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 6            1 GACCTGCGGAAGGATCATTAACGAGTTCAAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 8            1 ------------------------------AAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 9            1 -----------------------------AAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
CA 10           1 GACCTGCGGAAGGATCATTAACGAGTTCAAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
Sebacinaceae    1 AACCTGCGGAAGGATCATTAACGAGTTCAAAAGTCGGTCGACCGTGCTGGCGGAGACGCA 
 
CA 0           61 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 1           28 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 2           33 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 3           31 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 4           61 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 5           61 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 6           61 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 8           31 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 9           32 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
CA 10          61 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
Sebacinaceae   61 TGTGCACGTCGGTCGCGAACCATCCACACACCGTGAACCTATGGCCCGGGGTTCGAGTTC 
 
CA 0          121 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 1           88 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 2           93 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 3           91 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 4          121 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 5          121 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 6          121 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 8           91 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 9           92 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
CA 10         121 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAAAGGAATGTCTTATATCATATAAACA 
Sebacinaceae  121 AGACCCTGGGCACCATTTTTACACTCTGTTTGTAGAGGAATGTCTTATATCATATAAACA 
 
CA 0          181 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 1          148 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 2          153 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 3          151 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 4          181 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 5          181 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 6          181 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 8          151 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 9          152 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
CA 10         181 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
Sebacinaceae  181 TACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCG 
 
CA 0          241 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 1          208 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 2          213 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 3          211 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 4          241 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 5          241 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 6          241 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 8          211 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 9          212 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
CA 10         241 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
Sebacinaceae  241 ATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACC 
 
CA 0          301 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 1          268 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 2          273 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 3          271 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 4          301 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 5          301 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 6          301 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 8          271 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
CA 9          272 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
99 
CA 10         301 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
Sebacinaceae  301 CTTTGGTATTCCGAAGGGTACGCCCGTTTGAGTGTCATTGTAATCTCACCCCGAAATCTT 
 
CA 0          361 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 1          328 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 2          333 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 3          331 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 4          361 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 5          361 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 6          361 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 8          331 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 9          332 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
CA 10         361 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
Sebacinaceae  361 TTTTTCGGAGTGGACTTGGACGCTGCCGTGTTGCATGGCTCGTCTTGAATGTCTCAGTGT 
 
CA 0          421 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 1          388 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 2          393 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 3          391 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 4          421 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 5          421 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 6          421 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 8          391 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 9          392 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
CA 10         421 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
Sebacinaceae  421 GCCCCGCCCGTCGGTGTAGACAGCGTGATAAGTATCTTCGCTGGTCAAGCCTCTCCGGAG 
 
CA 0          481 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 1          448 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 2          453 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 3          451 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 4          481 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 5          481 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 6          481 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 8          451 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 9          452 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
CA 10         481 GCGCGCCCTCGAGCATGGGAAGCGTGCTGCCAACCGTCTTTTGACAACCTTTGACAATTT 
Sebacinaceae  481 GCGCGCCCTCGAGCATGGGAAGCGTGCTGTCAACCGTCTTTTGACAACCTTTGACAATTT 
 
CA 0          541 GACCTCAAATCGGGTGGCTTCC-------------------------- 
CA 1          508 GACCTCAAATCGGGTGGGACTACCCGCTGAACTTAAGCATATCAATAA 
CA 2          513 GACCTCAAATCGGGTGGGACTACCCGCTGAACTTAAGCATATCAATAA 
CA 3          511 GACCTCAAATCGGGTGGGACTACCCGCTGAACTTAAGCATATCAATAA 
CA 4          541 GACCTCAAATCGGGTGGG------------------------------ 
CA 5          541 GACCTCAAATCGGGGG-------------------------------- 
CA 6          541 GACCTCAAATCGGG---------------------------------- 
CA 8          511 GACCTCAGATCGGGTGGGACTACCCGCTGAACTTAAGCATATCA---- 
CA 9          512 GACCTCAAATCGGGTGGGACTACCCGCTGAACTTAAGCATATCAATA- 
CA 10         541 GACCTCAAATCGGGTGG------------------------------- 
Sebacinaceae  541 GACCTCAGATCGGGTGGGACTACCCGCTGAACTTAAGCATATCAATA- 
 
Figure A7.7: Unedited alignment of ITS sequences of fungi from Caladenia amoena with those of the 






CCOL 0        1 TTCAAAAGTCGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 5        1 TTCAAAAGTCGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 6        1 ---------CGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 2        1 TTCAAAAGTCGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 7        1 -----AAGTCGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 8        1 -----AAGTCGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 9        1 ------------------GTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
CCOL 4        1 -----AAGTCGGTCGGCCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
uncultured    1 TTCGAAAGTCGGTCGACCGTGCTGGCGGAGACGCATGTGCACGTCGGTCGCGAACCATCC 
 
CCOL 0       61 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 5       61 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 6       52 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 2       61 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 7       56 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 8       56 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 9       43 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
CCOL 4       56 ACACACCGTGAACCTATGGCCCGGG---TCTTTTGACCTCGGGCACCATTTTT-ACACTC 
uncultured   61 ACACACCGTGAACCTATGGCCCGGGGTTTTTCTTGACCTCGGGCACCATTTTTTACACTC 
 
CCOL 0      117 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 5      117 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 6      108 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 2      117 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 7      112 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 8      112 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 9       99 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
CCOL 4      112 TGTTCGTAAAGGAATGTCTAAAC-TCATAAACATAACAACTTTCAACAACGGATCTCTTG 
uncultured  121 TGTTCGTAAAGGAATGTCTTTATATCATAAAACATACAACTTTCAACAACGGATCTCTTG 
 
CCOL 0      176 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 5      176 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 6      167 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 2      176 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 7      171 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 8      171 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 9      158 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 4      171 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
uncultured  181 GCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 
CCOL 0      236 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 5      236 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 6      227 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 2      236 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 7      231 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 8      231 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 9      218 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 4      231 GTGAATCATCGAATCTTTGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
uncultured  241 GTGAATCATCGAATCTTCGAACGCACCTTGCACCCTTTGGTATTCCGAAGGGTACGCCCG 
CCOL 0      296 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 5      296 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 6      287 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 2      296 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 7      291 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 8      291 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 9      278 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
CCOL 4      291 TTTGAGTGTCATTGTAATCTCACCCCAGAAATCTTTTTTTCTCGGAGTGGACTTGGACGC 
uncultured  301 TTTGAGTGTCATTGTAATCTCACCCCGGAA-TCTTTTCTTTTCGGAGTGGACTTGGACGC 
 
CCOL 0      356 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 5      356 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 6      347 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 2      356 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 7      351 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 8      351 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 9      338 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
CCOL 4      351 TGCCATGTCAATGCGGCTCGTCTTGAATGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
101 
uncultured  360 TGCCGTGTCA-TGCGGCTCGTCTCGAACGTCTCAGTGTGCCCCGCCCGTCGGTGTAGACA 
 
CCOL 0      416 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 5      416 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 6      407 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 2      416 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 7      411 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 8      411 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 9      398 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
CCOL 4      411 GCGTGATAAGTATCTTCGCTGATC-AGCCTCTCCGGAGGCGCGCCTTCGAGCAATGGGAA 
uncultured  419 GCGTGATAAGTATCTTCGCTGGTCGAGCCTCTTCGGAGGCGCGCCTTCGAGCATGGGAAG 
 
CCOL 0      475 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAG-------------- 
CCOL 5      475 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTGGGACTA 
CCOL 6      466 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTGGGACTA 
CCOL 2      475 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTGGGACTA 
CCOL 7      470 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTGGGACTA 
CCOL 8      470 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTGGGACTA 
CCOL 9      457 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTGGGACTA 
CCOL 4      470 TGCGCTGCAAACCGTCCTCGGACAATCTT-GACAATTTGACCTCAGATCGGGTTGGACTA 
uncultured  479 CGTGCTGCAAACCGTCTTCGGACAATCTTTGACAATTTGACCTCAGATCGGGTGGGACTA 
 
CCOL 0          ---------------------------- 
CCOL 5      534 CCCGCTGAACTTAAGCATATCAATA--- 
CCOL 6      525 CCCGCTGAACTTAAGCATATCAATAAGC 
CCOL 2      534 CCCCG----------------------- 
CCOL 7      529 CCCGCTGAACTTAAGCATATCAATA--- 
CCOL 8      529 CCCGCTGAACTTAAGCATATCAATA--- 
CCOL 9      516 CCCGCTGAACTTAAGCATATCAATAAGC 
CCOL 4      529 CCCGCTGAACTTAAGCATATCAAT---- 
uncultured  539 CCCGCTGAACTTAAGCATATCAATAAGC 
 
Figure A7.8: Unedited alignment of ITS sequences of fungi from Caladenia colorata with those of the 





Table A7.7: Forward partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolates (PPA0) 
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Table A7.8: Reverse partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolate (PPA0) 
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Table A7.9: Forward partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolates (PPA1) 
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Table A7.10: Reverse partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolates (PPA1) 
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 Table A7.12: Reverse partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolates (PPA2) 
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Table A7.17: Forward partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolates (PPA5) 
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Table A7.18: Reverse partial nuclear ribosomal ITS sequence for Pterostylis parviflora fungal isolates (PPA5) 
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Table A7.27: Forward partial nuclear ribosomal ITS sequence for Thelymitra epipactoides fungal isolates (TE2) 
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 Table A7.40: Reverse partial nuclear ribosomal ITS sequence for Thelymitra epipactoides fungal isolates (TE9)  
 
136 












Table A7.44: Reverse partial nuclear ribosomal ITS sequence for Thelymitra epipactoides fungal isolates (TE11) 
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 Table A7.118: Reverse partial nuclear ribosomal ITS sequence for Caladenia colorata fungal isolates (CCOL5) 
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 Table A7.122: Reverse partial nuclear ribosomal ITS sequence for Caladenia colorata fungal isolates (CCOL7) 
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 Table A7.124: Reverse partial nuclear ribosomal ITS sequence for Caladenia colorata fungal isolates (CCOL8) 
 
Table A7.125: Forward partial nuclear ribosomal ITS sequence for Caladenia colorata fungal isolates (CCOL9) 
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 Table A7.126: Reverse partial nuclear ribosomal ITS sequence for Caladenia colorata fungal isolates (CCOL9) 
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